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Important New Publicati ions Issue 
S. a 


“49 1 Annual Meeting Symposiums 


‘Tam ending 1951 Tem 1952 antages of Sustaining Membership. 2 
Tao. P. Dresser, Jr. F. GONNERMAN | 
K. Nason L.Mocner i 
A. Universal Loading Machine for Engineering Tests on Soils, by K. 
_R.H. Brown of the ‘Strength of Glued Laminated W ood Construction, by Alan 
ome. Control of Thermal Conductivity Apparatus, by E. M. 1. Herrmann, 


J.G.Morrow of Deformation at High Strain Rates Using High- Speed Motion 


Ten by Herbert I. Fusfeld and Josephine Carr Feder 


‘Mechanically Determining the Time of Set of Portiand Cement by Means 
— the Spissograph, dy O. J. Glantz and L. E. Halsted..... 
Improved Radioactive-Tracer Carrier for Metal Cleaning Studies, J 


COMMITTEE ON PAPERS AND dip Harris, R: EB. Kamp, and W. H. Yanko 
} a 
PUBLICATIONS Subject and Author Index to 1950 ASTM 


affecting the acceptance, rejection, editing NEWS ABOUT THE S SOCIETY AND ITS COMMITTEES: 


and publication of papers, committee re- 
ports, and discussions. The committee also New Publications 


d stants of Hydrocarbons, Petro- District Activities—Ohio 
acts in an advisory capacity to the Boar “iw leum Sampling and Measure- ‘J ‘ Be York, Alabama and Geor- 


f Dir 
burgh....... 


L Creep of Metals Technical Committee Notes—B- 4, 
Chemical Analysis of Metals, 8, C-1, C-3, C-8, C-9, C-14, 
Apams 100,000 hr. Rupture Data —C-22, D- 10, D-14, D-15 


a. 


bom - - 


chedule of ASTM 


Cross H.K. Nason Wrought Steel Personals, New Members, Necro- 
L. S. Rew 1951 Annual Meeting 10 logy 25- 27 
C.H.Sacn Actions on Standards...........+ New Porsounel at at i 


‘First Building Research Confer- Compeniie. 

ence in London, 1951.......- 1 Book Reviews 
Calendar of Society Events 15 Amendment to NBS Law...... 
a The Society is net t respunsible, as a body, Catalogs and Literature, Instru- Index to 


for the statements and opinions advanced in = 


April, May, July, September, October, and ASTM Bulletin is ‘indexed Engineering Index, 


cember, by the American Society for Testing re 


Northampton Sts., Easton, Pa. Editorial SS 
4 the Society, 1916 Race St., Philadelphia 3, 


Pe Subscriptions, United States and posses- 4 wil 


Number 170. Entered as second class matter 
April 8, 1940, at the post office at Easton, Ps, 
under the act of March 3,1879. 

Copyrighted, 1950, by the American Seciety 
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‘Analysis Apparatus 
GLASS BALL- 


ond-SOCKET JOINTS 


or the first Fisher Unitized Analy 
Type, one of many models 


available with either rubber con- Fa toll 
_nectors or bal ket 


joints i in in place of of the conv connectors 
be obtained by elim. 


the system. At th 1e same til 


s of f the oye 


I 
may be assembled, rearranged or removed for | clean- 
ing very and 


socket joints. 


i: Write for: your free copy of the “Gas-Anal- 


sis Manual”, It contains a wealth of author- 
itative technical information on gas analysis, — 
description of all units including those with 
the new ball-and-socket 
complete, current price list. 
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n7 Forbes as St, Pittsburgh (19), Greenwich and Morton | 
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“Promotion of Knowledge of a Engineering, and Standardization of Specifications and Methods Testie ng” 


mportant New. Publ Issued 
4950 Volume or 1 Chemical Analysis « of Metals, Manual o on on Mea 


Petroleum Products, Exam ples of Important, Industria 


o maTreR how hard improved materials : and products. publies ations, make these handbooks 
efficiently ‘the members While it is not the purpose of these fe industry. 
technical committees may work | par agraphs, introductory The Stand: papers, and other 


establishing adequate standards tions of certain important new publica- public: ations are not necessarily 


and in this respec t they serve a most — 
materials through extensiv research  mechar anics of ASTM publication activi- = ortant purpose in stimulating others 
work, the results of the hundreds of co- ties, it is always in order to remind our _ to contribute their ideas and experience — 
operative projects would | be rather in- = readers and ourselves that the books — and opinions in order that the value of 
consequential if they not made and the papers we publish are the result the publications may be enhanced and 
~ available to all those concerned with the in most cases of cooperative effort. | augmented. — New procedures may be 


particular subject or allied subjects Evena paper by a single author involves _ offered for consideration as Standards, or 


- promoting authoritative know ledge 7 tions, to det: iil the philosophy and 


covered. This is the basic reason why cooperation, as the acknowledgment fre- discussions, or new papers: offered for 
the ASTM publication on progr am is quently attests. Furthermore, _ this publication. 
important, paper will have been reviewed before it Every Society meeting is a forum and 
-" To be sure, the financial returns from * accepted by the cage ns by other re the Society itself is a forum, for the 
the widespread sale of so many books is - presentation of viewpoints and « opinions 
Nig important tc too; in fact, with the income and = on the he subjects encompassed. 
m sales making up more than haif of constructive ‘suggestions. From all of this, the ASTM publica-— 
the Society’s income-budget, the finan- process of editing and putting the tions emerge to serve 
cial returns are vital in underw riting Material i in printed form oF 
new publications. This is a continuing 


“Process. ‘Wider sales of publications symposium mpecial technical 1950 Volume on Chemical 


“mean broader base of financial opera- publication involving groups of papers valysis of Metals. 


tions and ability to carry through suc- _ or reports frequently is the result of the — acd 

cessfully and underwrite expanded work, careful of a sym- the 1946 

But if the maximum benefits are to posium committee. tion, the new 1 1950 book of ASTM 

come from the intensive efforts of so desired; also, the 

many hundreds of the country’ s oe from the facts reported must be logical. alsisa greatly, expanded volume. It is 
It is hardly» to be expected that the the culmination 2 intensive work 


thousands who purchase ASTM books “through many months by ASTM Com-— 


committees, then the results of their 
manifold skills and deliberations must — will need or even want to know of the oO mittee E E-3 on Chemical — Analysis of © 


authorities serving on ASTM technical 
ie made available, as” widespread as leading up to the final — Metals and the Headquarters Staff. 


2 possible and at the same time efforts — 


Methods for Chemical Analysis of Met 


publication save to know that the work The membership | of Committee 


must be made to see that the results are _is authoritative and carefully produced. . (over 100) includes many of the leading — 


applied in the practical operations of — —dItis s reassuring to know that under the technologists in this field. The new 
= everyday business. (Publications are — careful supervision of the Society’s edition provides in their latest re-edited 
Vital in both aspects. In other words, on and 1 Publications, form all of the ‘previews methods ar and it 
the standard specifications tests 
Must be used in designing, producing, members, the results of “which the committee has 
and using materials and products; committee work and of so much impor-_ studied and improved, and which have 


both the standards and research data tant research work carried on in industry | mr lt been — approved by the 
be used in | dev new and are so reliably in the § Soe rciety’s 8 
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Are you interested in?: Publications—r 1g—p. 10; Standards A 
— .* Meeting—p. 13; Effects of Atomic Bombing—p. 16; Fall Committee Meetings ai 


; ards, eovered in 486 pages, the ia 
tion is the only one where these chemical _ 


methods appear toge ether in a conv venient 
: book form. The newer methods in- 
cluded take advantage of shorter pro- 


cedures which have been dev eloped at $4.50. The interleay ed 


cover additional metals. . It is also 
worth noting that the several | spect tro- 
chemical methods included were pre-- 


pared by C ommittee E- on Emission 


Spec troscopy. 


Some of those metals and alloys cov-— 
ered in the new edition appear below. | 
Metals. —Steel; « cast iron open- 
1earth iron; and wrought iron. th 
Ferro-Alloys. —Ferrosilicon; Ferroman- 
ganese, 
silicon; ferrochromium; ferrovanadium; 
‘rrotungsten and tungsten metal; and 
ferromoly 


Nickel-Chromium-Iren Alloys.—Nickeland 


Copper and Copper-Base Alloys. —Copper- 
kel and opper-nickel-zine alloys; 
brasses; special brasses and bronze; 
sulfur i in’ spec ‘ial _brasses and bronzes: 
copper and copper-base alloys; and 
Aluminum and Aluminum-Base Alloys 
Magnesium and Magnesium- Base 


= 


time base solder metal; white meti al bea are 


ing alloys; and tin, antimony, and 
their alloys. Swart 
Zine.—Slab zine (spe Iter); determinati ion 
of iron in slab zinc (spelter); polaro- 
graphic determination of lead and cad-— 
in gine; zine- base die-casting 
3; and aluminum i in zinc- -base die- 
Spectrochemical — Analysis Methods.— 


for minor constituents and 


‘purities; zinc for lead, iron, and cad-— 
mium; and zinc-a -alloy die castings: 
minor constituents and impurities. 


To the book of maximum 

service, there has been included a very 

detailed index. This index lists each 


_ method and under at least 


ered and ince being deter- 

mined. Also, ull methods certain 

special classes such as photometric 
electrolytic are so listed. No efforthas 
spared to this. index the 
Besides recommended practices, 
apparates. and reagents, 
analysis, and for designating significant: 
_ places in specified limiting values, there 
sampling methods on steel and iron, 
ferrous alloys, wrought non-ferrous al-— 


_ Metals (cloth bound) is $6.50 


Petroleum 


silicomanganese, and manganese- 


the Institute of Petroleum (England) 


equal number from petroleum produce ts 
‘im, , and cast non-ferrous metals and consumers and general interests group 


In this Bla 
pages, there is a blank note page 
each page of type. 


seful to the producer in the fe 
g or at the tank farm, to transportatioy 
om men engaged in pipeline, tanker, barge 
The 1950 edition of Chemic al ye sis ‘tank- ear and tank- truck operations, to 
50. ASTM the refiner, , to departments, 
members can obtain any number of copies 
and» “consumers of "petroleum 
produc ts, who receive or store bulk, ship. 
“niente of one or more | ofthem, 
The manual is profusely illustrated, 
It contains many photographs at and illus 


9. 00; members $7 


d Seal 


easurement anc ling 


paratus for gaging, temperature Meas. 


urement, and sampling. The methods 

Now is the Man. are written concisely 


on and Sampling * Pe- 

oil measurement standards included 
in the manual should fulfill a need inthe 
petroleum industry for r adequate proper 
standards and the best measurement — 


were developed | by ommittee 
— 


and a simple 

style that is sufficiently detailed to en. 

able the gager or “sampler to to proceed 
without further instructions. 
The methods include: T ‘entative 
Method | of Gaging Petroleum and Pe 
~ troleum Products (D 1085), Method of 
Me: asuring the Tempe rature 
_leum and Petroleum Products (D 1086), 
4 Tentative Recommended ?P ractice for 
Vv olume Calcul: ations and Corrections in 
Measurement of Petroleum and Pe 
troleum Products (D 1087), The Stand. 

ard Method of Test for Gravity (D 287), 
The Tentative Method of Test for Water 


AN IMPORTANT ASSE To 


rev: 
is not only” to re- 


ceive the Society’s regular publi- 
ond Sediment 96), and The Tents- 


cations, but to purchase at re 
Be: Method of Sampling I etroleum and 


duced prices one or more copies of 
Petroleum Products (D 270). A pre 


| any of the books which are on 
sale. can be seen that this 
posed method for sampling liquefied 
“petroleum gases is also included. 


result “considerable sav- 

ings. For example, if Pa member so i 

wants ten. copies of the V ol- ‘The he: paper- 
on Methods for C hemical 

of Metals he would, by 


| 
i available. to at p prices 
lower than the list; members 


also procure extra copies of 
regular publications: lower- 
than-list prices. | 


MarTreson has 

compiled h include 

most of the physical constants of hydro | 

carbons (boiling below 350 F ) which | 
2 on ‘ts and L ubri-- would be valuable to testing 

-cants and represent the result of ten and others concerned with the natural 

of investigation and research by gasoline, synthetic rubber industrial 

its Division II. ~All available. published aromatics, and gaseous fuels industries. 

material was examined as well as the The group working with Mr. Matteson 

variety of practices which have been i in ~ was for mally organized by Technical 

use. The comments and assistance of ~Committee H on Light Hydrocarbons 

were elicited. It is believe: that the ~leum P roduets and the gr group was col: 

_ ASTM Manual represents the best and _ prised of representativ es from Shell De 

‘most accurate measurement practices velopment Co., Union Oil C 0. of Cale 

fornia, and C alifornia Research. Corp. 


The care with which they have been Members are probably well aware of 
P roject No. 44 which was 


‘prepared and the fact that representa- vhich was | 
tives from 64 oil | companies and an sored by the A.P.I and which resulted 
in tables of hydrocarbon consté ants simi 


lar tot these of Mr. Matteson’s group. 


alloys. A approved this manual without dissent- However, er, the question of possible 


For ease in milan special notes on ing vote should be strong reasons for 
various methods and procedures, there their by 
Ned has 


as been prepared, the 1 request, 


cation was studied at the beginning of 
the project and the new w was 
ducted so that the two sets of tables 


ma 


trations that show the latest type es of ap } 


of Petro} 
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Id supplement each other rather} 
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le fel are cOV- The D-2 compil: of . ASTM x and Re rac- 
barge | mono-olefins, di-olefins, acetvlenes and Covering | etroleum Products and 
ons, naphthenes, and arom: atics. Only those bricants is one of the most widely dis- — mal Heptane ‘Sta- 
8, am’? egmpounds having good freezing-point publications. It pro-- bility Characteristics of Winter Gr: ade 
>many} data were included in the compounds — v ides in compac t form all ofthe ASTM | Motor Oils, Reduced Pressure Distilla- 
roleun tabulated, on the as sumption that — standards in this field. The test me tion of Petroleum Products, and Pro- 


K ship. | had not been prepared in sufficient pur- _ ods for knock rating of engine fuels are 
a ‘a ity E oxperiment: al data from the lit- not included in this compilation but are 
when av: ailable, were | used issued in a special v new Regulations covering the ¢ committee 
illus. 4 bibliographical references and key “ys were a booklet which contains standards for 


prepared to show sources of the data measuring | and pumping petroleum is I 


latest. 2 annual report are also in- . 
cluded. 


posed Definitions and Specifications for 


Meas. used. In some cases it was necessary also issued Separa tely (See article 
ethos} to estimate. § Specifically, the tables i in- which appears on page 5. The 780-page compilation is $ $5. 
simple of Compound, Formula, The book has been issued annualiy to M members the price | is $4.2 

toe Molecular W eight, Boiling Point , Vapor ince 1927 and each new edition con- 


‘tains consider: tbly more new material. 
Committee D-2, its its sponsor an look 

Ww ‘ith pride its contents—over 100 


test methods, numerous specific ations, and. 


roceed Pressure, F reezing Point, the three Crit- 

q ical Constants, Me iquid | De nsities (in four 
ntative } _ systems : of units), Gas s Density (in three 
nd Pe Specific Heats (: constant 


of 


thod of pressure and consti unt volume), Ratios lists of definitions of terms relating to M | 

Petro. of specific heats: and liquid Specific petroleum, and to rheological properties, Metals” 

1086),} Heats, gross and net Calorific Values, and a recommended practice for desig- Pacific Area Meeting Publication 


Ice for Heats of aporization, -Refrac tive Index nating» signifie: ant pl: uc es in spec ified Has Valuable Papers 
Hons in two temperatures, Air Required for limiting | values. 
ind Pe. ombustion, Inflammapility Limits,An- The several : appe ‘es inc pu iblished is a 
Stand- iline point, ‘end Oct tane Number by two “droearbon, ‘Type Analvses of “Diesel Symposium on Plasticity a and Cc of 


D 287), methods. The data on 225 compounds Fuels by Silica Gel ‘Adsorption, Bromine ls. 

Water are included. Number of Petroleum Distillates by significance of this symposium 
Tenta- AY guiding principle i in the preparation Color Indicator E lee topic can appreciated by read- 
um and of the ASTM tables has be en that the 


A Values included must be onsistent with 
quefiel the A.P.I. Research Project . No. 44 


tables. Ina section which precedes the a 

‘-bound pertinent comments and details 
s $1. 5.1 on the values used are given for each of 

ents toy the properties included. 


The values included i in the ta ables a 
an what are thought to be the best — 
te values appearing in the literature up to 4 
1950; it is planned to keep the ag 
a tebles up to date by having a sm: ll iy 
working group from Technical Commit- 
H be alert for new di ata and issue 

= revisic 


yw has 

include visions s about five 

R. Lake of the U Inion Oil 
natu 
dustrial 

lustries. | 


C and W. Ss. of the Cali- 

| fornia Research Corp. 
atteson _ The 16-page group of tables on P hysi- — 
>chnical eal Constants of Hydrocarbons: Boiling 
rbons of Below 350 F. is $1. 00, with | the special 


Petro price to 75 ¢ ce 

hell De | 

| ew Ex Edition of Petroleum 
ware 0 


aa sek THE 1 1950 revision of the 


Compil tion on Petrole 


is 18 
resulted 
ts simi- 


um Products has 


e dupli- petroleum chemists, purchasing agents, 
ning sales engineers, ‘and engineers in the “Martensi Juenched Showing R Retained Aus tenite” 
tables | veraft, tractor, prize- winning electron micrograph, in the Seventh AS 1otograpic Exhibit, by 
the ’ W. L. Grube, General Motors Corp., Rese arch Laboratories Div. Magnification: 
7 Ee. dustries, will ee it to be of a en tronic 3,500X, original photograph 25 ,000X. Reduced to about: — size in print- 
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te coefticie nts of anisotropy are invariant 
with strain and that the strain hardening is ; 


ing some | of “the comments by John E. 
Dorn, Professor of Metallurgy, Univer- | 


if ud of California, in his introduction to 


he symposium: pile. Experiments al inves stigations have 
that this theory is useful under 
conditions wherein the assumptions sail 


“Engineering interest in the pl: vile de~ 
formation and flow of metals: originated 
during prehistoric times when our ancestors 
- first began to hammer and forge metals into — 
& T he art developed leisurely over 


~ “One of the major objectives of inv esti- 


in the analytical determination of forces” 
involved in forming parts, and the evalua- © 
tion from simple tests data such as the ten- _ 


the ages. During the nineteenth century, 
however, industrial activities in forming 
: Z and in the application of metals to | sion test the limit to which metal parts can — 
elevated temperature service stimulated “be formed without introducing plastic 
not only the art of metal forming but also” — buekling, local .plastic flow or necking, and | 


the se rience of of metals. Dur- fracturing. In many problems the analy-— 
tical difficulti¢s of achieving a complete 


solution to such probleme become almost 
insurmountable. consequence, the 
analyses of problems are frequently 
obtained by cpmpounding good engineer-— 
ing judgment ‘with the purely analytical — 
approach. _ The success of such analy ses 
is clearly revealed in Schroeder’s paper on _ 
‘Forming Parameters and Criteria for De-_ 


Venaut, Tresea, F éppl, Guest others. 
In the early quarter of the twentieth cen- 
tury this intrest increased at an exponen- 
tial rate and appreciable progress was made 
ie such engineers as Ludwik, von Kar- 
man, Lode, Ros, Eichinger Taylor, and 
Quinney i in uncovering the gross relation-- ‘sign and Production.” 
ships between stress and plastic strain. In “Tnereasing demands for high ore 
ioe spite of this fact the knowledge on plastic tare resistant materials have placed ever > 
and flow of metals was found increasing importance on the creep 


to be inadequate for the needs of produc- Properties of metals. Creep is usually — 
tion and use of materials for the Second _ determined under conditions of tensile — 
“World War. Extensive investigation into Joading and it therefore becomes: neces-_ 


these fields were sponsored by the various — sary to be able to predict the creep ol 
a which may be expected in service under 


dee Stee over 1941 to 1945. Methods _ _ more general conditions of combined stress- 
ba of analysis and procedures of application of y ing. _ Cross and Jackson have ied 


+ theory to engineering practice were de-— a in their paper on ‘The Use of Creep Data 


some of the technical symposiums and 
special books issued years ago, an at 


formation, flow, and creep of metals stimu 
= ever greater activity in this field. 


“Although progress has been made in 

uncovering some of the basic factors in- — hs 
Ived in plastic deformation, much yet stock of the books on hand. Yet in- 
we evitably our stock of some of the books 

_ the subject with the same confidence we _ becomes exhausted, and an appeal is now 

now have regarding elastic deformations. being made to the membership so that. 
in One source of difficulty arises from the fact | our stock of a number of these books 
that the shear distortion energy hy pothesis be 
je yielding of isotropic materials i is known 


the quadratic and cubic invariants of the _ 
_ deviator stresses, but this hypothesis has _ 
not yet been subjected to critical experi- — The Society will pay $3.50 per part or 
mental test. Another difficulty volume for those before 1940, and 


” a from the fact that most existing theories $5 per volume for those car rying a 1940 
plastic deformation are predicated on date or later. 


the assumption that the material is iso-— 
1902 


tropic whereas the actual facts reveal thet 
wrought metals are anisotropic. 

paper on ‘The E xperimental 1934 (Parts 1 and 2 

ploration of Plastic Flow in Sheet Metals’ «1985 (Part 

Jackson and Lankford have proposed (Part 2) 1940 

theory for plastic flow of anisotropic 1919 (Part 

1921 
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(Part 


a sheet metals based on the assumptions that 


_ materials under combined stressing, fron 
based on the shear distortion energy princi- a, the tensile creep data. oo “a 
+ “Creep investigations are not only diff. 


gations on plastic deformation of metals —_ so minutely as to escape x-ray and metal. 
lographic detection. C onsequently, the 


_ tection of many factors that affect the 
creep-resisti unce 


of metals for high temperature | 


tempt is made to keep 


. Technical Symposiums: 


~ some of them and the Society therefore 


‘Iti is to pr ocure b ack copies of 
the following volumes of Proceedings. 


used to predict the creep rates of isotropic 


cult to conduct accurately but are aly 
time-consuming and _ expensive, The 
_ creep rates of metals are very sensitive tp 7 
-many factors which modify the structyp 


entire production history of metals plays 
significant: role in « dete ermining their 
, “creep properties. The paper by F reeman, 
Fry, Reynolds, and White on ‘Super 
Creep-Resistant Alloys’ shows that cop. 


_ siderable progress has been made in the de 


of alloys but that ‘Much 
yet remains to be accomplished in ‘order £5 
to permit a rational approach to the de. 7: 


~ 


papers and ¢ dis 
cussions i in this Symposium on Plasticity 
and Creep of Metals were presented at 
_ the First Pacific Area National Meeting 
_ of ASTM in San Francisco last October, 


papers, of course, present valuable 
data; there are numerous curves, dis. 


Q 


‘photographs, and working e equa- 
tions. © Adequate references have been | as 


. The 70-page “Symposium on 
‘Plasticity and Creep of Metals, ” Gar | 
No. 107, is $1 50; ; Special "price for 


veloped and new technological advances — the procedure which can be members i Is $1. 15. mit 
“the thought that a decrease in the research — a 
formation and flow might be expected in WANTED: Copies of Ba ASTM lin and 
of reduced sponsorship of i ng 
4: vestigations in this field resulting from the Other Technical Publications = 
lessons learned in World War II concern- Bo. rHat ASTM He ad- Obv b books, Proce dings 
ing the benefits to be derived from research can fill orders and requests for Technical publications must be i in 
i development and the ever —— complete sets of the Proceedings or for "reasonably good condition since they 
demands for knowledge on plastic de- —_yarious earlier editions, and also supply 


will be for resale. _ Also since only a 
- limited number of copies of each volume 


7 


_ will be purchased, members may wish a 

to contact Headquarters by ¥ 

shipping the books to 


| 
x Even though books may have “been 


printed five, ten, | or even twenty years | 
ago, we have continuing requests for 


would like to procure a few copies of 
the publications listed below. Members 
who have any of these books and who 


r. may care to dispose of them will be 


paid the indicated prices. While itis} 


doubtful that members will wish to dis 


(Part. 


pose of some of these publications, a few 


the | books may have outlived their 
_ usefulness for the respective members 


_ but would be useful and serv iceable for 
others whose requests are on file, 


Compilation of Available 
Temperature Creep Characteris- 


— 

— 
— 

— 
a 
— 
i 
— 
| 

— 

a 
— 
— 
q 

— 

— 

— 

— 

4 
— ‘ 1 
— 
- 
— 4 
a 
7 
— 

— 

g 
~ 


ST 


Rapture Data Effect of Temperature on on Properties, 
of Metals. It is a graphical geen 


eels ton nformation on tensile erp, 
‘THERE has been a great 


itive tg 3 H. W. Gillett and of the steam design engineers, in 100,000- AS embers, 
Tuctur | McGuire. (Part I, text. Part hr. rupture d data, which were Clarifcati 
| metal. IL, _ illustrations.) STP 63. cluded in the “Report on the Strength 
tly, the 00 Wrought Steels at Elevated Tempera- The errata notice which appeared on p. 

S plays | A List of tures” because of the Telative scarcity of of the October ASTM BuLietin con- 
ther} Campbell (19: 30). 1 00 data. ‘Subsequent to publication o of tained : a reference to the curve of rup- 
mposium on Impact T coting ‘the report, in May the authors prepared _ ture strength versus temperature for the 
at (1988)... ear. of Metals. a tabulation of for rupture 2. 2.25 per cent chromium-1.0 per cent 
ithe de | 30, (1937). strength of wrought steels at a rupture bdenum alloy which appears on 

ect the | ~-ymposium on Hardness Testing. is 0. 50 time of 100,000 hr. These data are ?. 4 of the Report. The entire curve 


much Symposium on Radiography and shown i in the accompanyi ing table w should be shifted 100 F. to the right. 


order | Ray Diffraction STP 28. the reference sources given as footnotes. For example, the rupture strength v 

the de This 110-page ‘Report on the Strength shown for a temperature of 900 F. is 
erature on Corrosion Testing of W. rought Steels” (Heger- Miller) w: as actually the rupture strength at 1000 “ 
(1987).. i _ issued under the auspices of the joint the rupture strength value show 
a AST ASME Joint: Committe on F. is the 1100 F. value, ete. 

asticity FABLE L.—RUPTURE STRENGTH (PSI.) OF WROUGHT STEELS FOR A RUPTURE OF 100,000 HR. 


B1000¢ 
50.0004 12000¢ 
38000¢ 
: 9.000" 
Cr- 0.5M 390007 | | 


25 Cr-0 5 Mo 


= 
fos) 
g 


2. 25 Cr 1 Mo.. 131000 63800 
r-0.5 Mo-1 4000¢ 


5 Cr-0.5 Mo. 


3s 


($3 8 


a 


os 
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Honducted During 1945,” The Timken Roller Co., Steel and Tube Division (1945). 


‘Strength and Elongation of ‘Carbon- on-Molybdenum Steel, * Proceedings, 


Technical No. 6B, Babeook « Wilcox 
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— * R. H. Thielemann, “Some Effects of Composition and Heat Treatment on 

Robinson, “Some 1000 F. Steam Pipe Materials,” Transactions, Am. Soc. Mechanical Engrs., Vc 

Résumé of High Temperature Investigations Conducté " lier Bearing Co., Steel and Tube Division. 


Continuing to kee p the membership informed as to the availability of pa upers whic h were presented at the First Paci ‘ifie 


Ares Meeting of the Society last fall, there follows a table which summarizes the status of those papers which have 
been published or which will appear shortly. _ All of these papers’ titles and their authors are listed in the 1949 Pro- — 
Boerne of the Society starting on p. 119. In the July, 1950, Buitetin a table was published which described the — 
availability of the papers not inc ‘luded i in the present table. 


cs, RESUME OF WEST COAST PAPERS PUBLICATION AV AILABILITY 


Experimenta! Exploration of Plastic Flow in Sheet Me tals R. Jackson and W. T. Lankford 

Forming Parameters and Criteria for Design and Production ‘William Schroeder ys Special ' Technical Publication 
Use of Creep Data in Design H.C. Cross and L. R. Jackson STP No. 107 
Super Creep-Resistant Alloys............ W. Freeman, D. N. Frey, E. E. Reyn- 


Bituminous Paving Mixtures (to be combined with papers 
‘Asphalt Paving Gayle Me ‘Fadden and C. Ric kets: 
‘History and Theory of Triaxial Testing and the Prepara-_ Special Technical Publication 


of Realistic Test Specimens-—-A Repori of the Tri- 
of the Triaxial to Bituminous Mixtures— 


STR No. 106° 


> - 


Studies of the of Glued Laminated Wood Con- ; 


Printed by Forest Products a 


"Predicting Durability Exterior | N.S. Perkins 


Evaporation Rate of Hydrocarbons and Their Mixtures ASTM Butvetin December, 195 tic 
ae 4 
DEFINITE mation has Soils, under the sponsorship of C ommit- Symposium on Surface and 
been 1 receive ed regarding some of the tee D-18, will cover tests with peat, aid Reconnaissance w hich will cover papers sti 
symposiums to be presented at the 4 in the interprets ition and application to  onengineering implies itions of geologies lo 
- 1951 Annual Meeting which it is ex- a, highwe Ly foundations, and application rb’ reconnaissance in the plains area, inte |" 
rected will be held i in Atlantic City the ( od te ss preting geolo ical maps, and applicatia | ™ 
be ythe of controlled test methods. preting g ps, and 
week of June 18-22. Committee D-18 is also sponsoring: aerial photographs to preliminay 


Committee E-11 on Quality Cc ontrol enginee ring soilsurveys. © 


Materia ls is ‘Sponsoring a “session | ‘Under the joint sponsi orship of | Com Al 
hich will consist of ‘mittee C-1 on Cement and D-2 on Ps 


such as coal, wool, food produe ts, and , Committee on Papers and Publi- > Flame Photometry is in prospect. | 
wire. They will cover also the will consist of two sessions each contail 


cations will meet e: arly in Febru uary 
; chanical essentials for statistical sam- 4 Di to consider the papers to be pub- | ing four to five e papers. At one of thes 
sessions Committee D-19 will | sponsor 


lished} by the Society in 1951 and to” 
a ; paper dealing with methods of flame 


Acoustical Materials sponsored | by Com- Annual Meeting to be held in photometry t that are applied to indus 
mittee C-20, it is planned to cover the Atlantic City, N _J., June 18-22, trial w water. Papers cove ering use 
history of the acoustical materials in- Allthosew whohave in flame photometry in the petroleum fil 
dustry pointing ¢ out the need for stand- papers for present: tion at will cover” such subjects as calcium 
ition in testing proe edures, basic Meeting and publication. lubrie: ating. oil, effect of organic solvents 
physics il properties, me: isurement of | by the Society should send these methods: of eliminating interfer} 
sound absorption, application, offers to Society Headquarters: ai ences. In the cement field, papers wil 
maintenance _and combustibility of tater then January 16. All al with water-soluble ‘alkalies: 
acoustical materi als. portland cements, base exchanges 
Committee Cc 19 is arranging for Summary which should make 


interesting group of papers to be pre- cles ur the intended scope of the 
sented cov ering dev elopments in | struc- 


paper and indicate features that, 
tural: s sandw ich building panels" using 


in the opinion of the author, will 
inorganic cores, fabrication 
3 


i. 


offers should be accompanied by 
pozzolans, optimum gypsum content 
3 cement, premature stiffening in ‘cement 


4 and the e discussion of the Perkin-Elme 
and Beckman instruments used in the 


| 


‘justify its inclusion the Annual determination of alkalies in porta 
— eonstruction i in the elastic range, testing 


ne h of | Meeting program and public ation 
and strengt of construction, a uminum by the Society. Suitable blanks considerable number of offe 


and paper honeycomb as a core for struc- | to be used in transmitting the already in hand cov ering  individw 
tural sandwich construc ‘tion, radome, pil papers for presentation at the Annis 


desired information will be sent 
and other electrical sandw iches. promptly on. Ac ditional offers will be 
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Latest Stande 


Bond Reinfor 


Administrative eC on 


Type- 


ards has approved four recomme ore? 


tions 
the revision and reversion to te ntative — 


of four specifications described below. 


The Standards ‘Committee has also : ap- 
proved rev ision and reversion to — 
tive, on the recommendation of Com- 
mittee E-8 on Nomenclature and Defini- 3 


s from | Committee A-1 on Steel for | 


to A Wit ith the rev four 
standards were reverted 

tentative sts itus. 

The Standard Definitions of 


Relating to Heat Treatment of Metals 


tions, of Definitions Relating to Heat 44) were revised based upon agree-_ 


Treatment of Metals (E-4 


Among the steel rev isions, a series of 
bar number designations to repl: we 


former size designations and explan: i- 
tory 1 ‘notes clarifying the size equivalent — 
of the bar numbers have been added to 
the standard . specifications c¢ overing 


minimum recommendations the 


deformations of deformed steel bars for” 
concrete reinforcement (A 305). This 
action will bring A 305 in gonformity w ith | 
Simplified Practices Recommendation Ro 
26 and with practices unanimously rec-. 
“ommended by producer interests. 


_ ments reached in the Joint C ommittee on 
Definitions of. Terms Rela ating to Hea 
Treatment, whose me ‘mbership comprises 
representatives from ASTM M, Society of 
Engrs., American Society of 
Metals, and American Foundryman 
iety. his ev ision will bring the 
definitions i in ASTM Stendend | E 44 
into agreement with the present Joint 
Committee definitions. The work on 
the glossary had been under way in the 
joint committee for several years. 
The five standards which have been 


Revi isions in standard specification 


15 ~ 39 cov ering steel bars for coner 
reinforcement, including the incorp 
tion of the present tentative revision 
into the body of the ‘specification, ha re 


been made. ~The work of various 


search groups in developing ne 


standard high- type bond bar whic 

long been the search of designers is nov 
in effect as a result of this action. Th 
revision has had the enthusiastic end 
ment of large engineering groups repre-- 
senting both and producers. 
Also, to clarify’ the interrel: ation of 
Specifics ation A 15 and A 305, the se ope 
clause of A 15 has been broadened to 
define a deformed bar as that conform- 


ing to the requirements of Specification 


A 305; .to further clarify th the new num- 


bered designations of bars, : a table of 
bar designations and the ona 
dimensional values of those 
been introduced 


1951, and will be the first of its 
be held. It will review the ; ogress made — 


don, frome Septembe il to’ 20, 
kind ever to 
in research in relation “to architecture, 
building, and the assoc iated branches of 
civil engineering since the e nd of the recent 
World War. | aay: 
Congress is sponsor d by ihe Pritish 
_ professional institutions anc 
_ eties interested in building science, und by 
ie government departments, with the support 
of repesentative industrial federations in 
a treat Britain. The De partme nt of Scien- 
tific and Industrial Research is providing 
the central organization for the Conference. 


Papers are being invited from research — : 
q 


STM Administrative on on Standard 


Revision of Standard a 


‘Steel Bars for ‘Concrete Reinforcem 


| a ail Steel Bars Concrete Reinforcement (A 16 - 


Axle Steel Bars C oncrete Reinfor ce 


Terms Relating to to Heat Treat 


for Deformations of Deformed 


ind to Tentative 


ent (A 15 — 39) 25) 


ment (A 160 39) 


| 


‘earn. soci- 
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1951 
1951 


il 


Spring Meeting. Committee 
Wer ee wy 


Cine ‘innati, Ohio 
arch 5 to 9, inclusive 
: Annual Meeting 


> 


118 to 


Committee 


eveland, Ohio 
“March to 7, inclus sive 


bably 


23 to 2 27, inc clusive 
“The bie nnial Apparatus and 

in conjunction “with this 


Annual Meeting. 


on wide range 
a topics, sale arrangements are béing made 
to welcome to the C ongress a large number 

visitors from overseas. 
‘The effect of summe r and winter condi- 

tions on the heating and cooling of builc a 
ings; the lighting of buildings; problems 
of special types of buildings, partic card 
schools, hospitals, and factories; the 
coustics of auditoriums and broadcasting | 

studios—these are some of the topics 


- to be covered in an architectural way. — 


Mechanization of building operatic 


»refabrication ; steelwork design; 
rete design; soil mechanics and the ¢ te- 
sign of found: ations—these will reflect the — 
civil engineering aspects of building sci- 
Ww eathering and durability of building _ 
materials in temperate and extreme cli- 
es; lightweight concrete; ality con- 
nd ac celer: ated curing of concrete; 
‘lopment in manufacture and the 
structural use rodents; “ 


limes, pointing point up the m: 
terials engineering fields. 
Those interested should notify the Or- 


ganizing Secretary, Building Research 


Congress 1951, Building Research Station, 
Bucknalls Lane, Garston, Watford, Herts, 


which ees supplanted the hot 
method of manufacture in the postwar era, 


0 conserves over 50 per cent of the nation’s” 


be tin supply, according to the American 


me 


ULLETI 


‘Standard specifications A 16 covering 
by steel bars and A 160 covering axle 
ary, 1951 | 
ber, 1950 i 
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~DECE DECEMBER 1950, ig information concerning Sys. 


RACE STREET 
PHILADELPHIA 3, PENNA.  ‘Trisa sure bet that today 
“out in “American Industry ‘The., G. 
Bye, Purchasing Agent, is studying 
intently some ASTM Specification — 
The standard could be 179 for Seam. 
less Steel at-Exchanger and 
“denser Tubes. 8 = 
das Numerous / specification as Mr. D. Zine, Chief Project 
Componies and the Benefit oth men are part of a team whose 


ad — al ESTABLISHING in a ‘Process X”’ which will be the best d 
Ss St due, 
1980's the class of Sustaining Member- a in partat least, to the fact that both Mr. 


| ship, so that leading companies could ot ‘Bye and Mr. Zine know that to aa 


give financial support to ASTM w work vantages, 4 AS TM for condenser tubes i is to guaran. 


toa greater degree than was represented course, have all the other privileges of tee an acceptable » produet— insure 


the company class including the one of formity, depenc 


provided a number of distinct 


designating different technically quali- = 
fied individuals to serve on diverse com- _ This i is not a scene tak 
Inittees to w hich the company may be place—the actual standard may not 
elected, A 179, but one or more of the over 
Although the annual dues of $150 for enteen hundred | standards which 
- Sustaining Membership are not exces- _——ihave been put together in ASTM, by 
sive, nevertheless in the aggregate these _ pce eaten and consumers jointly, after 

dues represent a not inconsiderable con- — months, or years, of careful work. Mr, _ 
ture invitations are to go out to other or- tribution to the Society’s income, Bye might be his “OK” on 
ganizations, many are quite the Board of Directors is most anxious structural steel to be purchased—or 
ti ler thi that other organizations which are bene- melamine plastic—or air-entraining 
_ active in the Society, to consider is fiting from the ASTM standardiza-_ ment. - But you can rest assured that he 


class of membership. Most of the pres- tior 
ve ent Sustaining Members were at cme ion and research work, give considera- __ is studying some ASTM standard! By 
4 


met with very warm reception on the © 
part of many leading companies, and at 

the present time there are about 
_ Sustaining Members. In the near fu- 


from that class to the sustaining group. 


bershi ‘is intended av added fi- December 6 ‘Committee D-21 on Wax Polishes York, N 
_ nancial support to the Society’s opera- December 7-8 Committee C-13 on Concrete Pipe St. Louis, Mo ee 
tions, the policy nevertheless has been to January 15- 16 Board of Directors ‘Philadelphia, Pa. 
additional publications to to § Sus- anuary 16 District Philadelphia, Pa. 
taining Members over and above those pa January 30 31 Committee B- 5 on Copper and Philadelphia, Pa. 
furnished to regular individual and com- per Alloys 
pany members which in itself is consid- February 4-9 Committee D-2 on Pe etroleum Washington, D. c. 


to be rather liberal. Here are February Committee A-lon Steel evelan ‘ 
some of the publication Privileges February 20. _—wPhiladelphia District ‘Philadelphia, Pa 


“granted Sustaining Members: February 26-28 Committee D-1 on Paint, V: Washington, D 


of Standards ebruary Committee E-12 on Appearance Washington, D. C. 
af March 5-9 SPRING ANDCOMMITTEE Cincinnati, 


* March 14-16 ‘a Committee D- 13 on Textile Mate- New York, N. Ye 
April Committee D-14 on Adhes sives Washington, D. 
16- Committee D-10 on Shipping Con- Atlantic City, 
special books which are normally fur-— 
Proceedings, ‘Year Book, sand Related Materials 


eS, The Sustaining Member has the privi- 
- lege ‘of requesting a copy of any of these 


_ 
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of inquiries is -tion—Mr. A. Renard, Secretary- 
received at Headquarters from pur-— reasurer of N.A.P.A. has on many oc- 


chasing agents requesting information -casions aided our Society’s efforts. 
on our specifications and tests. These riews of ASTM’s publications are fre- 


are aside from the hundreds of quently earried in the N.A.P. Bulle: Award a Commitee 


which come in from them to purchase tin. Also, « organs of local purchasing 
our publications agents’ associations: publicize ASTM’s ac of 
companies. Also on permanent file at work. 
Headquarters are hundreds of requests g Realizing that each purchasing agent 
from purchasing agents to receive regu- _is a potentially strong source of benefit Aw ig of “Merit ae : 
larly the annual Index to ASTM § Stand- to ASTM, each year the Society s we pleted. _ These two men will serve with — 
ards. (This valuable publication is to the N, A.P.A. executive group and _hold-ove er “members, L. H. W inkler_ (as 
. gladly to any purchasing agent, on re- the heads of its v 
quest, and provides him with « conv plimentary copies 0 of the to Stand 
2 4 ient means of determining \ whetherthere ards. Our members in the various com- 
gre any ASTM standards « overing a par- panies will vouch for the Society’s 
4 ticular material or subject. hd ‘Teadiness assist in purchasing 
The tie between purchasing agents _agent’s problems at any time. Further- 
_ and ASTM is emphasized by the fact ‘more, if any of these members a 1950 BULLE ma and page 575 of the 
that ‘since 1918 the National like to see a copy of our Index placed _curre nt ASTM Year Book gives the 
tion of Purchasing Agents (N.A. P.A.) the hands of his associate—the rules governing the Award of Merit in 
has been a member of the Society. Its "purchasing agent—Headquarters will which the ASTM 
officers have valuable coopera- be glad to place the name of the pu have an import tant 


for Air and Stream Pollution an opportenity tor and | 


in many industries to hold meet- 


Leading Technolosists‘ Speak at Ohio Valley Meeting of general character and help” 

the first thet city must, “reconcile various individuals and groups con- 

formal meeting of the Ohio Valley Diss their differences.  eerned with ms iterials within 
trict since its organization, L. F. W ar- The program had been opened witha geographic locality. 

_ Tick, Chief of the Technical S Services| of Battelle Memorial Institute ar- The technical sessio n, “attended — 
" Branch, Division of Water Pollution, = ranged by H. P. Munger. . Followi ing the — ov er 200, was opened by Chairman J.C. 
US . Public Health Servi ice, ” W: ashing- — tour, over 100 members and friends of Harris w ho introduced the speakers for. 

a “ton, D. C., stressed the importance of — ASTM attended a dinner where Dean — the evening and the members of the © 
i; teamwork between the Federal Gov vern- G? MacQuigg, | Ohio State Univ versity, , pre- _ panels for discussing ait air and water r pol- 
a ment and the states, industry, and tech- _ sided. R. E. Hess, Technical Secretary lation. Leading men in the field se serving 
| nizations in establishi of ASTM, discussed the purpose of the = on the air pollution panel were H.C. 
measuring pollution. American Society for Testing Materials. -Ballman, H. P. Munger, A. Gosline, 
He said the problem cannot be fully | He emphasized that ASTM is an effec- ak, and H. B. Lammers, — Authorities serv- 
appreciated until a satisfactory measure- _ tive instrument for bringing together ing on the water pollution panel were 
‘ment pollution is made _representativ es of consuming and D. Betz, F. H. Waring, C. V. 
_ ducing interests so that specifieations quis, TH. D. Lyons, T. F. Reed, and 
sion “of “Air Pollution and testing methods on materials of A. Snavely. 
Cleveland, stated that the problem ofair gineering can be formulated which are Mr. ‘Dyktor said air ‘pollution legisla 
pollution is a conflict betw een residents agreeable both. Also, _ AST! M tion should be of a control nature 
a city and industries of a rand identified as the -W vorking members” 


themselves, working for order from con- 

hen ASTM was 

paratively few members, it was rela-— 

tively easy for many in the Society to 

“meet each other and to be 


1 and as the Socie 
grew, as the number of members 
creased , and as the number and s size 
a of the Society’s meetings became larger, — 
=i this community aspect of the = ; 
» ‘started to ‘disappear. To help offset 
> formed. of the chief functions | 
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first real approa uch to the of 
wa ater pollution. ‘He cited the fact that 
Ohio River Compact inv olves eight 
states and that its primary purpose is to 

reduce: the ¢ concentration of stream pol- 
lution to a point which will allow the 

Streams: to conform to the standards of 
downstream pollution. He stated that, 
= among the stream pollution functions of 
the Public Health Service, —-Tesearch, 

~ technical aid to cities and industries, 
and the education of the general: public 

the most important. Water pollu. 
tion ealls for Federal and state team- 
.. ork since stream pollution originating ing 

; in one state may influence the Water in 
several sts ites downstream, said 
the it industries must solve the problem 

of stream pollution and that good house. 


keeping is necessary in industrial Plants: 
i Hughes Hall, Ohio State University. Left to right: to prevent. the di: dis posal un in 
_ASTM meeting, G. Dyktor, Louis F. Warrick, R. E. Hess. ecessary. 


Por, 


has no part in air - pollution 
tion except in the granting of moneys for 
research in “pollution abateme nt. He 
=A believed that the air pollution problem 
really two problems: One, 
abatement, should be the easiest to solve 
- since the results of work already done in | 
the last forty or ‘fifty ‘years can be ap 
piled to help solve it. Howeve er, abate- 
‘ment of the other nuisance, _ chemical 
fumes, be far more difficult t He 
emphasized that cooperation the 
people and industry around a conference 
table i is the modern way of handling pol- 
Jution problems. Sincere attempts 
yy pollution abatement foster good public 
relations | for industry, he pointed out. 
P art of the policy of any air pollution 
hd group must be to educate people. that 
‘po lution ean only be reduced to a toler- 
able level and that they must apprec iate 
that cities need industries if they are to , ee BR ta; 


ee interest was shown in a display of ASTM Publications at the recent al 
Valley District Meeting, Columbus, October 13, 1950. 
wastes. losed sy systems reclaim pol 
lution components are desirable. As 
an example of this last, he pointed out | y 
that the paper ‘industry is using “save- 
alls.” He also mentioned that radio 
active pollution will he 
consideration in this atomic age. It is a 
_ problem about which a number of uni- 
me. ersities and the Atomic Energy Com- 
‘mission seriously concerned even 
ee 3 now. A panel discussion on both air 
water Pollution followed Mr. 
Messrs. MacQuigg and Munger, act- 
ing for the Ohio V alley District 
ASTM dinner, ‘Baker "Hall, Ohio State University. 7 ” Left to a oe Pitzer, E. W. _ of the successful meeting | which — 
H. Calbeck, Louis F. Warrick, Jay C. Harris, H. G. Dyktor, R. E. Hess, largely ith th their in 
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| as Chairman of the Southern Califor- - Pipe Co., another past Director, “ Inc.—7th Annual Nutional Techni- 


Pacific Clay Products, changed his Society in such attered industrial Hotel Statler, New York, N.Y. 


~ vacane ies, has therefore elec ‘tedas Chair- _ nnection with visits mem f 
man, C. M. Wakeman, Los Angeles ‘the Staff. ‘i There is no thought | at the an 

ts Hi arbor Departmen nt abora- present of organizing Districts in these 
Atomic Bombing” by th e tory, Wilmington, Calif. Mr. ‘ake- areas, but it has been found d ble 


{STM New Y ork District, on Frid = a member of the Council ms any y from various points of view to have 
October: 6, at the Engineering Soc ie ties years, was Vice-Chairman of the Dis- |= members meet one another — 
Building was a most interesting trict. fill the vacancy of ice- ring, President Markwardt and Exec 

About 150 members and their fr lends Chairm n, the Coun ouncil has ‘appointed tive Secretary Warwick plan to v sit 
attended the meeting, with a goodly ‘Dr. E. F. Berg: in, -F. Br: aun & : cert: rtain western states; further 
sprinkling of ladies present. District C 0., Alhambra, Calif. Myron B. Nies- of our members are being planned. 
Chairman | H. C. R. ¢ Carlson presided ley ‘alifornia Testing xy Laboratories, ~Members in the industrial centers con- 

‘introducing several men in | the -audi- » Los Angeles, is the District t Secre- rned will be posted direc 
ence. ASTM Assistant Secretary R.J. tary. complete pet personnel of. detail. 
Painter mentioned that the 1952 — S ouncil is given on vit 9 of the new aye 


non pag 
Meeting of the ociety in ork ear Boo at Pittsburgh D 


would ‘be a ape ‘ial one in. onnection 


‘Fiftieth ary. his i Is to he ld + 4 
4 at the Hotel Statler during the week in Georgia a Hol M @ Apot T 60 rs 
June 23 to 2 27,1952. He also mentioned for First 1 Ga ittsburgh District were 
the Society had honored several men _ at the University Club — on Monday, 
from the District either as honorary November 6, and greeted President L. 
members or as rec ipients of the new recent trip of rag e Secretary — 


ASTM Award of Merit. Dr. T. ‘Ss. Painter to the Southeast, a Seertary J 
one of the first . Award of Merit members and of specifically arranged that these two 
‘recipients, w was ‘introduced. “the Society in Al: abama and in Georgia Soe ‘lety Officers could get to meet 
‘There was “much interest in the meet- had luncheon meetings. The first meet- that directly with 

ing due to the speaker, Edward J. was in Birmingham on October 19, ‘people. 
hoe, Chief, Fire and Accident Branch, the Georgia ‘members _convening in While the affair had been arranged by 
New York Operations: Office, ‘8. “Atlanta” on the twentieth. This was the Pittsburgh Distrie t Officers, M. BD. 


Atomic Energy Commission; and also _ the first time that meetings of our mem- : Baker, ‘Chairman; — m2 T. Mavis, Ni ice- 


he Technical Chairman, Mr. Robert L. — bers in these areas had been hel 1, and - Chairman; and H. H. Hebley, Secre- 
“to Director-Civil De- the representative attendance at ach tary, as strictly an informal affair, both 
City of New York, on loan to luncheon indicated the interest our | President 


the city from Consolidated Edison Co. members inthe Society. speak 
mon were good spe: akers and hs ave In Birmingh: am, J. R. rimble, T Ten-— There is little enough oppor ortunity for 
had much ich experience i in the work they nessee Coal, Iron and Railzoad Co. our members, themselves always, 

member the Board of Directors, 

j 


Mr. some of handled the rearangements; and professional ac tivities, to greet 


considerations of New York ( ‘ity Atlanta a committee on arr: ingements _ Society Officers who are also under a 
consisting of Messrs. W. Mills, , heav y schedule; and the Ac dministra- 


defense, to similar 
Dietteric! and . Lose was in tive Committee on District Activities 


charge. ‘ollowing a an illustrated talk as ‘welcomed the interest of the Pitts 


on Society matter s, there was a brief burgh I istrict and others i in sponsoring 


e appea urs on on p. 16 
period of discussion at each mee ting, these informal smokers. But the turn- 


further comments seem nec essary, al- _,, Thes ‘se meetings gave our members in out at Pittsburgh was very grati — 


these states an opportunity to become a Refreshments were served. Advice from 
: better ac quai ainted and to review some of some e of those present inc icated that the: 


the plans and problems i in the Society’s affair was thoroughly er er joyable. 
At the Birmingham luncheon, it was a 
Calender of Society Events 


= one would gather the definite 
that the most se rious conse- 


asure to have the presence of several 


a ladies, including Josephine Long" and calenders will ap 
ddy, alternate BULLETINS. The “ short Sh 


I lead, Textile and Cc lothing dar notes meetings in the few immediate weeks 
of the of the bet Bikini Alabama C ‘ollege, Miss 


ohead—the calendar for months ahead. 
the ath of the bombs dropped Henrietta M.T Head, Depart- 
ment of Clothing and Tex xtiles, Univer- 


sity of Alabama, with some associates. 
_ Also, a former ve active mem-— Cleveland, Ohio, 


and office er Many y ears with Socrery oF AUTOMOTIVE 


Officers nnessee Coal, Iron and R: iilroad Co., neers— Annual Meeting & Enginee 


Dis §-12, 1951 
Osear U. ‘ook, w as present, as was Dr. 

SHORTLY after his election Mac uc Kenzie, American C ast Iron 


AMERICA! ‘Assoc FOR THE 
-VANCEMENT OF Scrence—l! 7th 
Meeting, December 26-31 Public 


Soc IETY OF PLASTics ENGINEERS,” 


cal ‘onference, January 18-20, 1951, 


nia District, Jewell, formerly “Within the year, members of the 


ATIONAL ConcreTe Masonry As- 
affiliations to the Nation: al Sewer Pi; pe centers as the ee win C ities ioe | 7 


Cc y soctaTion—Annual Meeting & Ex- 
Go. in Toronto, Canada, and hence St . Paul), Portland, ‘Dallas, Hous- hibit, January 22-25, 1951, Cleveland 
resigned the Chairmanship. The Dis- New Orleans, Birmingham, and _ Auditorium, Cleveland, Ohio, 
tre t Council, which is cecal to fill «Ath: anta have met for the first time in | 
December 1 950 
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the explosion itself. He stressed 
1pol | this on two.or three occasions. 

— 
uni- | 
even | 
Mr. Ip 
| 
rould 
come 
ulted 


detonated, and is in cities there were 
Extended Abstract of Talk by Edward J. of damage to human beings from 


‘shi ignaled the ead of eoncerned with atomic bomb effects in 
this discussion, it is important to realize it will leave no radiation Those 
the recent World War, recognized im- the fi id » killed jon 
eh. iat the fire raids on Hamburg kille who are killed or injure y rac iation from | con 
the more » people than the atomic bomb burst _ this type of burst will receive their injury | pels 
y t at Nagasaki. The damage done at Ham- the seconds following the instant of the 
burg was equal to that from twe atomic bomb burst. The radiation can kill all of att 
calls for a clear sise- ‘ore. Teis Tamof the opinion that the radiation as- 2100 ft. of the burst and half of those ex. 
the of the Japanese blasts has been over- posed in the open at 4200 ft. Asa 
important that we make the same size-up ti ideration, most of tho 
af the atomic bomb burst and evaluate it. fe emphasize d in the minds of our people. | i ical consi eration, most of those in the tio; 
“correctly; it certainly will not be reason-. Considering radiation itself, to simply open in the area cited will be killed by di- 
we ble t say that something i is “radioactive” does concussion and such blast effects ag qa: 
% e to ignore this threa * collapse into — not mean that it is necessarily lethal or _ falling walls, flying debris, shattered glass, tril 
rough it must be feared; to say that so forth. Any type of substantia] ins 
gent in what thing is “radioac tively contaminated” ‘shelter, especially one below ground, even ple 
explosions, it not being sufficiently definitive (unless the slit trench, will provide shie ‘ding from | bu 
to might standard is known) and does not neces- of the radiation and blast, and thus po 
gad to by city sarily n mean that we cannot have any con- will reduce the casualties. For practical | fin 
To be ith, it is im tact with it. As a matter of fact, all of us purposes, the radiation | proble m is over in 
egin with, it is importan emp have been exposed to radiation for a te se -conds in this type of burst. It is ime dik 
the time. Even before man existed the radia- portant to know that the bodies of those At 
Mr "Gord to tion of cosmic rays was striking down upon killed by the highest doses of radiation 
: AEC gh the earth from the skies; radioactive ele- not at all radioactive and can be 
_ off radiation . Many of the most popular When the atomic bombs were detonated — at 
- miner ral waters drunk by people in the — over Hiroshima and Nagasaki, neither of | Be 
‘United States are naturally radioactive. the cities was in a state of air raid alert. th 
_ Your face gets more radiation, when you They had been alerted but because only | jp 
1949 itv was us and get your teeth X-rayed, than you plane flew over, it was assumed to be | pl 
National Security Resources Board that. ‘receive over a period of a year working in _ On reconnaissance mission and the all- & in 
‘the Commission’s role in civil defense one of the plants operated for the AEC. clear was sounded. Some few people who | 4, 
ALT planning will be in large measure one of There is one phase of the subject of remained in air raid shelters close to the — , ™ 


radiation which merits attention. You point directly under the burst (zero point) 
have heard of the extremely careful health —esc uped unharmed. This emphasizes the 
program: which is operated by 1 the AEC high value of raid warping and ter 
and its contractors. Perhaps y you bave 
a < 
read of the elaborate precautions that 
_ were taken when a small] amount of radio-— 
active material was accidentally released 
at a military training center and was _ of materials up to two miles from the zero 
tracked around on the shoes of the stu- point and caused arge numbers of per- 
dents. It is necessary that we understand . sonal injuries. It is this radiant energy, 
_ the difference between the radiation dose — which, like all heat, was reflected by light 


we prepared pe rtinent 
: es for the NSRB for distribution to state and 
Government authorities. These publica- 
tions are “Medical Aspects of Atomic 
_ Weapons,” “Damage from Atomic Ex- 
Fors plosion and Design of Protective Btruc- 

tures,” and “The Effects of — Atomic 


is a heat which in 
7 Japan caused flash charring and ignition — 


tl 

Weapons” which was s released this month; hich ms iay be -accepte d under wartime iterials and absorbed by dark materials, a 
alll of these publications may be obiained — conditions as compared to peacetime con- — which was responsible for the patterns | 
from the Government Printing Office. = - ditions. The tolerance level of radiation burned on buildings and on people. This a 

i. In addition to supplying this technical al sorption used for the employee in our radiant heat was probably not remponale _~ 
information, the AE C at the request of. pl ints is extreme lv low because the i any large proportion of the fires which | | 

. NSRB has ‘already comple te ed courses in _ may be exposed day after day, year afte 7 broke out. — While the radiant heat does | - 

- Fadiation monitoring and in the h: andling year for his entire working life. Anindi- attain a very high temperature and has a | d 

radiation casut alties for technically vidual who is exposed to radiation only on scorching effect, it generally “does not last | 


representatives designated by rare ¢ occasions, as, for example, in the 


long enough to bring combustible materi- 
the state governors. The thought gt take condition of fire fighting 


als to their ignition temperature. The 


a that these trairied representatives might | take as many as 500 times this low toler- _ fires which broke out were mainly second- | y 

¢arry on the training within their respec- ance without any permanent ill effects. ary fires due to the blast dé amage which 
f tive states after completing our courses. a. _ In a group of firemen who might be called caused complete destruction in an area | | 
considering the atomic attacks to combat the conflagration resulting about one half mile from the zero point 
"4 Hiroshima and Nagasaki, it is “ee from an atomic bomb burst, a small por- 4 ind severe damage to o an area somewhat tr 
Pi : important to understand that in both of © tion might possibly receive ill effects, prob-. over r 1 mile from the zero point, with de | | 


those cases the effects were almost entirely 
those of a huge explosion and that com- 
pared to those effects usually associated — 


- tion; however, this will actually be much This tremendous blast disrupted stoves, 
nee of a risk than the other risks which a _gas lines, electric lights, and other sources 
_ with a terrific explosion, the effects of the _ fire fighter takes at such times such as a fires, generally throughout an area & 

- radiation were only minor. The two Jap- danger from falling walls, bursting hose —_— mile from zero point. Many fires started 
 attese attacks killed over 106,000 people. lines, flying glass, and traffic quickly merged into one. At Hiro- 
Only to 15 per cent of the deaths were me a fire storm developed and included 
“rectly attributable to radiation; the vast Effects of astrong ir inward draft toward the fire from 
majority of deaths were caused by the patio all points of the compass at ground level. 
usual high explosive effects, such as con- ‘The three ge eral ways in which This helped to limit the area burned but 
cussion, falling walls, "shattered bomb might be detonated ‘are virtually everything combustible within 
burns, and other causes. All of "those underwater, underground, or high in the this area was destroyed. At Hiroshima, 
air. The high air burst is probably the 6s 70 per cent of the fire fighting equipment 


killed by radiation received their lethal 
dose within after the bombs were effective use of al bomb against a ony was or rendered unserviceable 
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ably of a temporary nature, from adin- This ds amage further out to 8 miles. 


| 


rt Since it gives maximum destructive effect 
over the widest area. This is the type of 
burst used at Hiroshima and 
| 
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© fet ‘a and 80 pe 
were killed or injured severely. 


No fire storm developed and the fire was. 
subject simply to the normal winds; the | 


Jong narrow valley of Nagasaki tended to the air burst. The extent to which radio-— 


confine the fire, whereas Hiroshima was a 
‘relatively flat city. This fire storm 


4 In the Japanese cities, with a few excep-_ 


¥ pleted by the loss of water from broken 


much less than the 20,000-ton TNT equiva- 


id wave would cause comple te destruction or _ 


_ Water, waves 10 to 20 ft. in height or 


powertl, this shock wave would be very 


y 


At Nagasaki the fire pattern was different. Z 


nomenon is by no means confined to some 
For example, a fire storm de- 

yeloped at the City of Hamburg, Ge 
many, during an incendiary attack. 


tions, where water mains passed through — 


- filled ground, there was practically no 


damage to the underground water dis-— 
tribution sy! stem. Water supplies already 
-jnadequate by our standards were 


building service connections. It, seems 


possible, , therefore, that high-pressure fe quake across an area possibly 3000 to 


fire service systems from whic h no build- 


likely » be in service after such a bl: ast. 
“Above-surface | hydrants in the blast area 
would suffer severe damage, but modern 
fire hydrants are so constructed that the 
destruction of the hydrant does not cause © 

The fact that in the Japanese cities, — 
oe of separate fires merged quic ky 


ing connections are made would very = utilities, water supply, etc., would be 


into a general confi: agration cannot be ap- : 
plied blindly to Ame rican cities without | 
individual study. ag Whether or not a con-- 
flagration occurs afte r an atomic attack 


be the result of many factors, such The blast effects of a burst just at distances up to 10,000 


_ weather, types of construction, natural or 


whether sufficient warning is received. 
one of the greatest of contribut- 
ing fac tors to the Japanese fires w was the 
existence of thousands of individual 
i: fires in the wooden homes. However, 


Baer fire breaks, pre- -planning, = those of high level burst but much more 


the conflagration possibility cannot be dis- 


missed entirely and such planning is still 
necessary; it will pay big dividends in © 
the event of a large- scale disaster from 
cause, peace « or war. 
‘The n next of de ‘tonation is the 
“underwater burst. For example, consider 


a 
an underwater burst in the normal shal- 


3 


underwater which would destroy and 


zero point. It is not believed, however, 


that piers and breakwate rs would be seri- | 


r cent of the of the fire ate fires. _The fire pre should not be . The manpower on duty in the 


move in only one direction (inland) a thus enabling the fire chief to make full — 7 


“4 A burst would probabl; = pends; this of course necessitates & Wi 


be similar to those suffered in an earth- 


that encountered after an wn underground its effects are by no means infinite 


actual damage done by an atomic bomb, author made the supposition that the 


low harbor. _ There would be a shock we 
a state of preparedness with respect to 


too severe, however, since the fire can Pe high-value district could remain the same, 


damage to fire department facilities, — use of the capacity of the remaining ap- — 
‘supply, etc., should be much less than in  paratus in fighting peacetime fires. In 
most large cities, the shortage of man- 
active materials would be showered on power is ge nerally the problem facing the 
‘the land would depend upon the direction fire chief rather than an insufficiency of — 
and strength of the wind, but, generally po pumping ¢: upacity. Off-duty personnel 
speaking, the radiation hasard around | will generally be in residential districts, 
the fringes of the damaged area where a in the event of atomic bomb attacks 


necessary fire fighting would take place could report to the outlying fire stations 
would not be so severe as to prevent fire- to man the reserve apparatus, We must 
_ fighting operations. It might be necessary, anticipate that fire-fighting units in the 
howev er, to rotate the personnel occupy-_ middle of the target area will suffer severe 
ing advance positions to reduce the time casualtie 1s, but these may be reduced by | 


during which os are ex ar tor radia- even so simple a procedure as going to the ~ 


tion, Be cellar when an atomic bomb attack im- 


a Sven for peacetime service, our use of 
radio communications should logically be 
, expanded to the point where communica- 

severe and fire might or might not result - tion to each unit is completely independ- 
as it has from earthquakes in the past. ent of local power and land wire service. ue 
The radiation hazard would be high in the This indic ates the fulle st utilization of 
area close to the bomb burst and, to some _—radio-equipped apparatus and possibly ia. 
extent, in a downwind direction due toair- | complete self-contained mobile transmit- 
borne particle s. There would be no in ting headquarters normally stored in the 
_ mendous air blast effect, however, and outskirts of the city. Incidentally, radia- _ 
the number and types of casualties would tion does not affect radio communication. 
Remember that in the Japanese attacks, 

_ telephone poles were snapped off at ground — 
level carrying the wires down with them. 
Overhead utilities were heavily damaged | 


6000-ft. in diameter. Damage to subsur-_ 


quake, Fire-fighting effort in the highly 
adioactive area would probably be 
‘tremely limited because of the lack of 


above the ground would be similar conduits were little affected. 
Switch gear and transformers were not 

limited in area. Damage to underground © ‘3 amaged directly by blast but by second-_ 

- installations would be confined to a limited” ary effects, such as collapse of a structure © 
ares directly underneath the burst. The or by > 


residual radioactivity would be similar to atomic bomb is a terrific weapon, 


Many have probably read in a recent ~ 
_ All of the | figures used in n this talk are are of Colliers an article e entitled “Hiroshima, 
necessarily approximate, There are a U.S.A.” which described a hy 4 
number of conditions which will govern the - bombing of New York City. In it, the _ 


_ beginning with the efficiency of the bomb 
‘itself and including such items as type of © 
burst, natural and many made sical 
in the target area, the weather, 


bomb killed 180,000 people. How many | 
persons realized in reading the article 7 

that 180,000 deaths would have meant 
that 41 New Yorkers out of every 42 

would have survived 


of an impending attack provided. 


damage ships within about 3000, ft. of the long-range planning, education of the 


ously affected by the underwater shock 
wave, There would also be an air shock | 


_ plosion of 4000 tons of TNT; while very 


wave equivalent to thet caused by the . + pe of bomb burst on a city from the view a 


involved in the air burst. The air shock 
Severe damage up to a little over one half 


age would extend to over a mile. Thus, if 
i the bomb were detonated unde rwater, one 
mile from shore, the structural damage Fs 
would not be serious from the air shock 
wave. From an explosion shallow 


higher might be expected, ‘and these w ould — 
_ do severe damage to facilities on and close 


blast wave, there may be no fires or moder-— 


#1950 


in a conflagration following any 


_ mile from the zero point and partial dam- bes 


the water’s edge. ‘Depending on how _ferring some units of municipal fire 
the damage is done on _ shore by the 


It an be seen from a review of the facts 


that the air burst is the most devastating — 


For nuclear physicists 
engineers, radiochemists, biophysicists, 


point of physical damage. In such an at- L 
tack, the fire-fighting proble m would be ex- _ and other workers in the fie Id of nuclear 
“tremely severe, but i‘ major factors are physics tables are now available of Nuclear _ 


ay which would ha.. to be coped with - Data. These tables are to be followed by — 


supplements of new material at six-month 
intervals. The initial : 


pied explosion; the hazard of radiation 
to those who survive the initial blast will 
be relatively minor. The physical damage — 
at Hiroshima was equivalent to that by | 
tons of high explosives and that by 
1000 tons of incendiaries distributed over 
— Itis possible to draw some ideas on fire 


volume of the 
tables, together with the supplements, will 
present a comprehensive collection of ex- | 
perimental values of half-lives, radiation 
energies, relative abundance of isotopes, 

nuclear moments, and cross-sections. 
Decay schemes and level diagrams, over 
125 of w vhich are included i in the thee now 


"defenses from the facts we have discussed. 
Consideration should be given to trans-_ sible. 310 pages. ”Cireular 499, 

Data, Superintendent: “of Documents, 
ton D.C. 


paratus, after careful study, from the 
Ti aaiies value districts of a city to the out- 
oe 
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d Concrete Active—Fall Meetings Sponsoring Con 
on Portland Cement, but no « shang. 
| in the present limits wa as S recommended, 
ath q Further study and a report ON merits 
ree and. fl: ame photome methods, Flexure strength tests will be made by} 
and indicated el lose agreement. The | Subcommittee on Strength. Con 
Cc. 1 on Cement and C- on Con- Subcommittee on V olume Change is sideration v was also given to the. gypsum 
crete : Cone rete ites to v isit working on requirement in the cement spec ifications 
but until C- 1 members have had tins 
i to study the results obtained by the ney 
and The atoric ies, 27) for the purpose ‘of presenting re- method for determining calcium Sulfate 
the latest in testing equi lipment cand visions which will give further refine- in hydrate 1 portland | cement “mortar 
‘facilities, is undoubtedly one of the most ment to these procedures eo he sub- _, no action will be taken. . The Sponsor 
modern and best in the field of een hi aS completed | a bibliog- | et ing C ommittee on Blended Cement gave 
and concrete today and reflects the im- raphy of papers on chemical reactiv ity further consideration changes ip 
portance - that the cement industry and expects to complete a inet _ proposed specifications on fly ash and 
places research _and testing. toa prev ious summary on test methods for portland: fly ash cement. A Series of 
guests of the PCA the two committees Which’ will be distributed to the ¢ com- tests will now be made in accordance 
held their fall meeting simultaneously Bx e. Normal consistency limits is with the rev ised specification require 
_ with an excellent attendance, — one of the items now ‘being considered b by ments. bs A definition of the term “por 
not only” the great amount of activity the § Subcommittee on Time of Setting -golan” is being developed. The activi 
which is ‘going on within the two com- and data are being collected on the last ties of the Ce ment Reference Laboratory 


Be ie but also an appreciation of the of a series of cooper: itive tests, the data a for a six- -month period were ‘reported 
a 


opportunity to visit these new laborato-_ be circulated to the “committee. upon, the two main items being that the| 


ries. Subcommittee meetings were held The Subc ommittee on Heat of Hydra- tenth inspection tour of laboratories had 
Monday, October 9, ith the general reported that three samples of been ‘started and that as a result of ex et 
meetings of each main committee on the moderate and low heat. cement have tensive study a flow-table calibration 
“morning and afternoon respectively of | been secured for cooperativ ests sample was now available for general 

‘Tuesday, October 10. On the following 4 among ten |: iboratories. distribution to interested laboratories. 
day, W ednesday, October 11, an inspec- Considerable interest in was The next meeting of the committee 
“4 tion trip was arr anged by the PCA for - shown by an overflow attendance of the will be held in conjune tion with the: 1951 
all members interested in visiting the meeting of the Subeommittee on Bleed-_ Meeting of the Society in Cin- 
Naperville Test Farm where concrete ing. Workability studies are under way 
Specimens | have been exposed t h include type of apparatus most 
ering action. for several ye years. suitable for use. The Subcommittee 


_ Committee C-1 on Cement: type and ¢: apacity for test- 


crete Aggregates: 
Committee C-1 had an attendance of ing 2-in. cubes. Rev isions of the new A 


members with 29 visitors at its main Tents ifications | for Air- E he meetings of C-9 were 
‘meeting which followed a series of sub- training Additions (C 226) were characterizer d by very good at- at- 
- committee meetings. Following the mitted by the Subcommittee on Addi- tendance. Included in the reports of the 
of a memorial resolution for the tions whie clarify and | improve several subcommittees were the follov- 
Inte EL -_, Bay lor, a long- time and these specific: ations. The Subcommit- ing items of interest. In the Research 
promine ent member of the committee, tee on Coordination of Methods of Tests Group, the Subcommittee on Cheam 
‘Teports were presented by the several is studying the problem of differences 
b ittee chairmen. Some of the in behavior, after storage, of some lots experience 
subcommi p 
highlights of interest are reported here. | of standard sand in the tests for air tion and now will begin correlating this 
In addition to its usual activ ities on content of mortar. to aid i in the preparation of 
chemic al methods, the Subcommittee on = The 1D ntrain- » measure chemical 
Chemical Analysis is interested Tests reported that arrangements action of aggregates. It was pointed out 
symposium on flame photometry. This were almost complete to begin extensive — that such methods will be needed when 
ill be presented at the cooperative tests to find proper consideration is given to a complete re 
1951 Annual Meeting and will be jointly method of determining air- -content of v ision of the st: ard for 
sponsored by Committees C-1 and D-2 cement i in mortar. ‘Su 
Petroleum Products and Lubricants. The Subcommittee SO; Content ability of Conerete 
Be has study i is an inv estigation of a recommended for letter ballot ; of the has discussed the effect of age at 
finprov ved methods val manganese committee a a proposed tentative me nethod start freezing and thawing tests 
of test for de termining the presence of and will a written discussion | 
ew Ww —ealeium su sulfate in | hydrated portland- outline prepared year ago. 
‘subcommittee ‘which showed the cement mortar. Revi isions of the tentative dynamic 
results of comparative determinations The adequacy of tensile and compres- — modulus of elasticity method (C 215) 
on alkalies as” tested by the ASTM ref- sive strength were have e been agreed upon the sub 
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committee and a draft will be ‘reulated 
of proposed revisions (ine luding the use 
of the oscilloscope) on types of pickup, 
“tolerances, and ¢: alculation correction 
factors. Research on the 
Poisson’s 


215 or as a separ: ite me thod. A final 
of a list of of descriptions of various | 


types of rock for pu blication in the AS- 
TM has been prepared and 
has been submitted to Soc iety Head- 


(Descri iptions will : appear in 


“quarters. 


January BULLETIN. 


subcommittees in the Specif 
tion and Test Method Group reported 


_ several items, including a proposed ten-— 


y tative specification on paper concrete- 
which will be submitted 


of revisions the metho of test” 


for volume change (C 157 ) was reviewed 


preparatory to letter ballot « of the esub- 


committee. The Specific ‘ations for Con- 


with the : objective | of complete revision 
to make this comprehensive standard a 
complete : and useful specification, 
Gradings for fine aggregates and chemi- — 
reactivity of aggreg rates: are 
_ items which are to be more fully « covered. 
The need was expressed for a standard 
_ freezing-and-thawing test method to be 
included as a reference in this spe 


oan Aggregate (C 33) are being studied 


am Aggreg: ites review ed. a dre aft of a 
-Tevision of the existing specifications 
130). ~The final draft of the complete 


4 tion to the ienbiace ‘ol the committee, 
after letter ballot in the 


spec ifiea- 
tion. The Subcommittee Light = thorized to be formed. A new subeom- 


rev ision will be circulated as ——— 


sube omnittee. 


gregate | into two w eight groups, one in- 


cluding aggregates in the. range 
in Cincinnati 


"strength requirements are needed. 


— 
ms arily suitable for acoustical and insulat- 


ratio is being conducted, ing purposes and the other gr oup includ- — 
and a paper or report is to be preps ared 5 

ater. Torsional frequency will be con-— 
sidered and written either into the > pro- 
cedure of ASTM tentative ‘method C 


1g those materials used where greater 
joint meeting was held by the Subcom-_ 
mittee on 
mittee C-1 group on additions for the 
purpose of reviewing the diffe rences be- 
tiveen existing methods | and ‘specific a 
£ 


these differences in future revisio 


tween the subcommittee and the Spon-_ 
*soring | Committee on Blended | Cement 


ards on _pozzolar nic materis als, The 
Specific ‘ations for -Ready- Mixed Con- 
crete (C 94) Ww as 


subcommittee with discussion centering 


around tw 01 violations “which persist: 
namely, that overloading trucks 
and i Amproper mixing time cen- 
tral mixing plat ints. Manufacturers of 
equipment will be contacted to further 
establish the standards on load | 
ties of | trucks. The Subcommittee on 
Miscellaneous Tests of Hardened Con- 
crete is currently considering the effect 
of reactive aggregate « on the method for | 
dete rmining cement ontent (method 
nok 85) and i is requesting the submission 
of addition: il samples of siliceous ag- 
j gregates | for ‘coopera ative tests. ae well 


Three new subcommittees were au au- 


mittee in| the re research gr oup Ww ill collect 

ata on perme: rmeability, “hes at evalu: ation, 
fatigue of concrete. In the group 
on specifications and test methods, two 
~ subcommittees were authorized to work 
on test methods for resistance of -con- 


d when} 


lete 
ions for 
1e Sub- 
oncrete 
age at 
tests 
cussion 


| 
C 215) 
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ASTM BU LLETIN 


Coordination is also’ being effected 


of Committee C-1 in deve loping sti and- 4 


reviewed by the 


capaci- 


ere to abrasion and Mii of set of con- 


crete, respectively, 


T The committee will meet the 


ith the | Group Holds Fall Meeting 


tions with the e xpectane y of reconciling 


cathe fall Com- 
mittee C3 on Resistant 


= 


committee is concerned with the p prepa-— 
ration of specifications and necessary 
test t methods on the several types of 
chemic: l-resistant mortars now in use. 
The subcommittees which reported 
indicated concentration on methods | 7 
testing, especi* those tests which are 
common to the several types of ¢ ements —%, 
used. A proposed comprehensive sti 
ard covering methods of testing resin 
type chemical-resistant mortars as 


reviewed which will include reference to 


4 


setting time, tensile strength, compres- 
strength, xural strength, “bond 
oN strength, , Water absorption, , chemical re 
possibly 
shrink: age. Several of these specific 
| property determinations still require 
dev elopment and others will make use | 
of existing ASTM methods. oi he special 
subcommittee which is. developing a 
me shed. for working and setting time 
reported that it was: considering 
use of a recording viscometer to. be 
used in preliminary tests. to estab lish 
the “suitability of this” apparatus in a 


group shown are most of the members and visitors of the fall snvatings of ASTM Committees C-1 and C- 9 in front of - new 
Portland Cement Association Research Laboratories at Skokie, Ili., on October9and10. 
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fications 
had time 
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cordance 
require- 
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tion of mortar for laying the panels jg 6 


preliminary stu study: a using» a no decision has been on the 


~ sandwich > ‘ich type specimen, (2) a method > sal acceptance of this test method. The the test. A new definition of the term | 

for cross brick, (3) the ASTM from the ASHVE as referred “spalling” has been | prepared for accept. 4 

method for air-setting jelradbory mortar above will also be studied i in further con- ance which includes factors relating ty) r 

— sideration: of this type test. The oa spalling ca caused by thermal shock, stryp, 

the hydraulic mortar a preparation of a bibliography of : avail- tural changes, and mechanical condi. a 

has made excellent progress in proposing Pa able information of explosive effect on - tions. | _ A report was presented on tem. a 

suitable methods of testing | hydraulic - flat glass was suggested as a project for "perature tests covering the completion = 

i. _ mortars for resistance to various chemi- pa the Subcommittee on Flat Glass. 2. “of cooperative Pyrometric Cone Equiv. a 


In considering miscellaneous applica dats a. urther tests are planned in the 
tions which would fall within the pres- Commitee on Refractories 4 to ests ablish the advisability of 


- ent scope of the committee, it was felt Holds 78th Meeting "changing the loading rate for the modu. fo 


appropriate include tank linings jus” of rupture tests (C 93) to higher 

ce (with and without brick and reinforce- 78th meeting of Tequirement. The Subcommittee on 

wood cov ering, mittee C-8 on Refractories was held at ‘Heat Transfer reported on work being | tr 
stack linings, and “molded artic les. Nittany Lion Inn, State College, Pa.,on carried out at M.I.T. to develop in 


as - general, it was the consensus that the September 14. The activities of the standard method of deter mining ther) w 


should be limited to materials several subcommittees were reported by conductivity, particularly on the! ti 
which are placed by means of a trowel the subcommittee chairmen and afew of pure q 
€ which are placed by means of a trowel the subcommittee chairmen and a few of _ pure oxide refractories. ' The Subcom. 

or pressure gun, but not to those which the highlights these mittee on Special Refractories discussed ¢ 

are applied by noted herewith, ina report the possible revision of the ¢ 

Industrial Survey is very comprehen- ments which have been received from t 

edo—Glass Committee sive and is on long-t -term basis. The both producers and consumers of vefrac- 

surveys on the use of refractories in dolomite. In the light of these, the} 

THe Meeting of various industries, prepared statement covering dead-burned refrac. 

Committee -C-14 on Glass and Glass written form, are an important part of tory dolomite has been changed. The 


Products was held on the evening of | 
October 6, 1950, at the Commodore 
Perry, Hotel, Toledo, Ohio. The meet-— 


ing followed — and a banquet of ing malleable i iron, flat glass, coke ovens, committee in respect to carbon refrac-| 
the Glas Division of The: American copper. surveys are being tories is on a standby basis while clow 
Society. prepared on the use of refractories in contact is maintained with the carbon 
a _ A brief = iew of the activities as — Zien with incinerators, lead, and _ research work of the American [ron and 
noted from the sev rel subcommittee — cupola installations. One new pre oblem __ Steel Institute. The § Subcommittee on 
_Teports is given below. The Subcommit- referred to the Subcommittee on Re-  Semi-Silica Brick is conducting an in- 
on ‘Chemical Analysis: presently search i is that of ‘soliciting assistance in ation of the possibility of using the 
reviewing existing glass methods and is universities and other institutions for  24-hr. load test as a means of classifying 
conducting round-robin testing for on the determina- semi-s silica brick. Results of tests con 
which three additional laboratories have tion of crushing and transverse strength ducted by the American Refractories 
_—_Volunteered their service and facilities. of refractories. Block density = Institute, as well as other tests, showed 
Cooperative work with the ASTM Com- porosity of granular materials still Te that the 24-hr. load test is not satisfac. 
‘i - mittee C-7 on Lime is also progressing on 


Committee C-8 compilation. subject of mullite ‘refractories was dis} 
cerning these surveys, several existing q cussed and the several possible domestic i 
reports are under revision, these includ- - sources were reviewed. The work of the | 


— 


ve 


. 


in lime. The Subcommittee on Physical 


addition’ to the acceptance of edi- paper has been prepared on this 

* ‘torial changes in the several spalling — ject justifying the use of a minimum 

and Mechanical Properties will study a a. testing methods, the Section on n Spalling = silica content requirement in a semi- 

Suggestion that it consider needed ig giving g consideration to the problem of silica brie ‘k classification. 

methods on coefficient of exp: ansion,— a tests on specimens less than 23 
in 


= 
= 
| 
a 
| 

ta 
— 
~ 
— 
Y 
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softening point, and | annealing point. in thickness, as W well, as to the he ques- gubsommittee, 


- tion Block and Tile, following comple- 
of the newly approved ASTM Ten-— 


Porcelain Enamel Stresees s at Fall 


Ohio _wholeearted interest and by 


host to the members "having. AST Ms especially uni- 
Committee C-22 on Porcelain E <= form methods of testing, will have & a 
for the committee’s fall: meeting on long-felt heed fulfilled. Was at 
Heating and Ventilating Engineers October 12 and 13. F ollowing a day of “complished i in the well-attended subeom- 
(ASHVE) on heat transfer and w ill i in- | subcommittee meetings and a meeting mittee meetings. Encouraging reports 
clude recommendations for possible | - of the main committee on the = presented at the main meeting, 


will be : a review of The 
work which has been done under the ne, 


auspices of the American Society of 


ordination with that organization. The inspection trip was made indicating considerable progress in this 
- special task group, under the Subcom- _ “through the plant with special at attention new field of AS’ ASTM | standardization 
mittee on Flat Glass, concerned with the being given to’ the porcelain ¢ enameling work, 
development of a test for resistance of Sections. ‘The Subcommittee Researe 
glass to Surface abrasion by: measure- An interested observer at this G. McIntyre, receivec ed written 
status of research 
1 December 1950 
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— These repor ts included projects will be proposed methods for projected for convenience 4 
f sheet metal surface measuring water for consistency of slip, Tele ision in bank tellers’ cages would 
tem) characteristics of § evolution the evaluation of enameling iron, and it possible to verify signatures 
for d. with steel the tearing of enamel. The matter of directly from the bookkeepers’ office 
"ating ty letermining the relative importance or Likewise, signed dccuments and security 
ck, strue! and enamel processing; adherence” to restricted areas can be 
ac of classification of por- significance of the several enameling passes into restr 
1 on ten, enamels and ceramic coatings tests will'be referred to the research 
celain ene ommi The Section on Fin- underside of rolling stock can be in- 
the = point where it is expected that three observed; tests of combustion 
Valuable) Petersen, Chairman) reviewed the gios- 3 wi vailable in jet engines and rockets can be ana- 
od cary oeginally prepered by the American —_proposed teat shethods will be available in jou 
ore itte These s wil cover Although only a few cé 
Council boiling acid resistance test, the armed services, production — 
ork being 40 Materials used E.U.M.C. impact test for holloware and in the 
Porcelain Enamel Institute acid re- industrial television made available 
in the for flatware. Other test industries as a whole. Subsequent to 
ing ther. will submit draft copies for considera- lude lk, Mr. Banker and his assistant, 
ittee Test methods under consideration include talk, Mr. Bar 
ion. a h f brasion, determination of George Closs, televised & number oF 
Subcom. Methods and Specifications, under and explained in some oo 
discussed irman R. F. Bisbee, reported thic f por ~ 
red from test methods. The Sections on Raw tack, water alkali resistance, 3 
of refrac. Materials and Material in Process have scratch hardness, impact test for flat : 
hese, the combined their activitits and have six ware; and continuity of 
d refrac. assignments under way. Three of these j additional sssignment, 
ed. The are considered of short-term duration be a difficult one, will be Buffalo Meeting—Metallic 
sak proposed methods cover- ment of a thermal shock test. mittee 
a8 diss) and include propos — ‘Il hold it t Coatings ommittee 
domestic 4 ing screen tests for wet and dry mill The committee wi its 
rk of the | enamel; fusion flow; and torsion Comarrrer B-8 on Electrodeposited 
refrac. | tests. In the category of long-term W eek in Metallic Coatings held a 3-day meeting 4 fi 
95 Years’ Service thie meetinig an intermediate report 
littee on Committee B-4 Commemorates 25 f was presented on atmospheric exposure 
ance, and Related He pointed out that the field of indus- BOO 
ssifvi trieal Heating, Resistance, an lated rarious coatings showed no cor- 
Alloys held a Silver Anniversary Dinner trial television is still in its infancy but bee of 
October 26 commemorating 25 years _ that many industrial organisations, — sted 
vf the co hospitals, and similar interested groups posure performance. 
Showed sine ci lans for future installation that although a salt spray test may 
27, 1925, in Cleveland. = ~—_—are making plans for fu dother 
satisiac- October 27, d m- excellent for locating pinholes and other — 
an The bers and guests in at- cameras. Some custom-made ca 
ses. 4 | The 55 members and g arried back eras have already been made, weighing _ plating irregularities it is not a quick, 
his sub- were pleasantly carried sath rate test for determination of coat- 
‘ lb. and only one twentieth as large = accura 
over the past years through a talk by 834 lb. : onl} ngs are uni- 
Dean Harvey ‘long-time chairman and as the ordinary commercial television ing i 
now Honorary Chairman of the com- camera. This camera uses the aa 
- type lens as used on a 16-mm. motion The results of pre = 
s of the mittee and one of the original ten mem- ments concerning nickel-chromium plat- 
bers of Committee B-4. Mr. Har- picture camera. On the receiving end, Ments concernin — 
pointed out that the committee was however, the ordinary television set now ings 
formed subsequent to a request to the available on the market ya ‘the base This 
— «4. ification be developed over to receive this wired television treatments of the base all ——, 
Society that a specification be developed over to receive this wired television 
t Fall electrical heati jires. Mr. Har- with a minimum of materials and labor. bears out the wor at 
4 i i l trolled §reau of Standards in plating various 
first read a letter from H. L. Curtis, The camera itself is remote 
iby the | the original committee, commenting on Banker pointed out many possi- | 
lly un | committee. In addition to the wide- vehicular tunnels and bridges, ca ‘ne-b 
have 8} spread use of the standards developed prot eras could replace a number of guards, _troy 18) . 
WAS by this committee, both in this country leaving but a few at a central location 
ubcom- and abroad, Mr. Harvey felt that the to give instructions over a loud-speaker pared and wi ml Work 
reports | next most important thing to him was system for 
neeting, the spirit of cooperation which is prev- For visual education, the plesticn for 
in this | alent among the members of the com- _is practically unlimited. e 
lization | mj ‘the th be brought directly to the electroplating and preparation of 
ization | mittee and that also important e per and copper alloys for electroplating. 
|. innumerable technical contacts operating table; instructors can be coppe y 
esearch, Tesult from working with men interested used to teach more students; prac- 
written | inthe same field of work. ‘alloys for 
overilg | Charles Banker of RCA delivered an demonstrations: can be enlarged an 


Mica Stampings | Used in “Blectront { 
Devices and Incandescent Lamps (D 
652-43) prepared by Committee D4 
on E lectrical Insulating Materials. Pr, 
posed revi isions of this method have 
been sent to Committee D-9 and are now 
being reviewed by that committee. 
A round-robin test on the weighing 
oof fine wire is being conducted among 
number of companies to determine vari- 
ations in weighing by different opera 
fine wire can be weighed by 
different operators with small variations, 
4 weight and density can be used to cal. 
culate fine wire more accurately 
than trying to meas ‘measure actual diame. 
. Subcommittee VIII on Metallic Mg. 
‘terials Radio Tubes and | Incandes- 
7 cent Lamps appointed five new task 
groups as follows 


tate of Cathode Activ ation 
Rate of Free Barium | Evolution and 
mission 
1 Section the Seventh ASTM 


“Photographic Exhibit i in Atlantic ‘City, , by William W. C. Wilke, Jr., ‘Crane 


Cc hemical and Gas | Analy sis 


"plating, preparation of tin and tin al- per ‘cent Cr) on nition etlien ele- of the committee should be held i in the 
for plating, and preparation of cast ments to include a method of calculating ork area in February. an 

and malleable iron for plating. _Expos- dimensional tolerances for resistance a 
ure tests are being planned for two elec- wire and ribbon where suc h tolerances Committee D-1 on ngine 

trochemical and three. dipped chromate may be required. Subcommittee V on Anti 

of Wrought and Cast Alloys for High- 

‘finishes on zine plating. The effects of | Wrought and Cast oy s for High ‘i 


the salt spray tests on various thick- ‘emperature Use is surveying the high= Commirree D-15 on En 


“nesses of phosphate coatings are also temperature alloy field gine and its seven subcom- 


being studied. There was some discus- new work program. mittees held a tivo-day series of meet- 
of the AST STM -salt-spray require- A survey is also ‘to conducted of ings in New York, on October 19 and 
ment of 24 hr. as compared with the users and producers of alloys hav ing 20. Consideration was given to ‘the 

: ova Federal specification of 96 hr. low thermal expansion ‘to determine if | a several cooperativ re test. programs under 
= _ Committee B-8 is considering stand- “there is sufficient interest to warrant way as well as to progress reports on 
ardization of significant figures in the writing of specifications for ‘Gach other active projects. 
various specifications under its jurisdic- terials. A report from the Study Group on 
tion. All thic ‘-kness values w ill be given - Since the last meeting of the commit- Corrosion and Foaming Test Methods 
in both E nglish and metric units. “The tee, revisions have been made in presented the first results of the 
values in both cases will be given to two ods for Testing Thermostat Metals (B operative test program for ev: -aluating 

significant figures. 106-40) and in the Tentative Method antifreezes by laboratory glassware type 
-_¢ _ Specifications A 164, A 165, andA166 of Test for Modulus of Elasticity of — --sereening gx tests and by a simulated type 
are rev iewed so that they wil Thermostat Metals 22: namometer test. labora- 


threaded fastener, 


Electrical Heating Alloys var gases on ‘standard aerated tests in large test tubes to an 

Committee Meets alloys and is “endeavoring: to corre- gen bomb test at 135 psi. and 212F, 

data” showing the effect of gases ‘All tests were similar in that they 

B- 4 on Elece- on standard alloys: as a function of. volved i immersion of assorted test speci- 

fisting, Resistance, and the temperature. Also being studied in heated test solutions for a spec: 
Alloys hel: da two-day meeting at ASTM is the effect of “oxidation and carbon — ‘ified period of time after which corre 

Headquarters on October 26 and 27. pickup. Committee B-4 is working was measured, generally by weight 
A highlight the meeting was the Silver Committee E-1 on methods of hardness loss. Eight laboratories are also 
Anniversary "Dinner hel d on Oc tober testing and has suggested to E-1 _— rating in the bench type circulating — 

26 (See article, “Committee R-4 Com- be ‘undertaken on the study of in which three antifreezes are being 
memorates 25 years Service, which ap- micrometers. It announced that evaluated. The three test fluids con- 
pears: on p. 21. the 1949 Supplement to the Bibliog- sist of two gly col-base antifreezes and 
This committee is revising Specifica- raphy and Abstracts on E lectrical salt-base material. So far results 
ons B 82 per vent Ni and 20 0 Co ontracts is now ae have been reported by 40 per cent of the 
cent Cr) (60 p er cent and 16 Commi cooperating | "The data pre 
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q — 
in this progress report Specifie Gravity of oncentented — perature and ‘effects was ac- 
sctronie real start in attempting to define the Engine Antifreezes by the Hydrometer cepted as recommended "practice. 
ops problems in evaluating an antifreeze 1122-50 T). The boiling point he subcommittee has recommended 
ee Dg} by laboratory test method. There method is is being ‘studied b by cooperativ for advancement to standard the Tenta- 
8. Pro. still. remains considerable work to be tests for applic: ition to concentrated tive Method of Test for Resistance of 
done before entirely satisfac antifreeze. Further coll: aborative w ork Adhesive Bonds to Chemical Reagents 
“have | done 
are now methods ean be de vised. is being conducted to ain reproduci- 896). need for study of further 
The Subcommittee on Freezing Pp bility limits for Method D 1120. Lab- factors in the light 
eighing Determination submitted a new method oratory Studies of the specific gravity on permanence was emphasized on the 
mong g a determining this property of engi: col me tthod are being: condue ted to deter- basis that the | resent method is is not ade- 
var. antifreezes for publication as te ntative, mine if this method can be modified for quate. "Drafts of several methods on 
Opera. q subject to favorable letter ballot of the —_ application to testing dilute antifreeze. effect t of biological factors have been 
subcommittee and Committee D-15. The subcommittee is also investigating prepared for consideration. Participa- 


‘The method has been tried out by e the reproducibility of the measurement tion in the use of ASTM corrosion test 
tensive cooperative tests. ee the An- of specific gravity 0 of hot antifreeze solu- - sites was discussed and the section was 
‘nual Meeting of the Society in June a _ tions. authorized to cireularize industry to 


paper on “The Determination of Freez- ol Subcommittee IV on Chemical Prop- — in establish the latter’s interest in partic oS 
ing Point: of E yngine Antifreezes”’ Ww erties prepared the new Tentative pating in the test site program. The 
presented by R. E. Mallonnee, National - Methods of Test, for Water Content of collec tion, revi iew, and dissemination of 
Carbon Co., Inc., and F. L. Howard, Concentrated Engine Antifreezes by the | data collected would be controlled by 
National Bureau of | ‘Standards, which Iodine Reagent Method (D 112 50 the committee with the understanding 
paper a summary y of the work for Content of Concentr: ated such data are to be made available 
of the subcommittee. Antifreezes (D il 19 50" r), and for for publication. _A proposed method for 
consistency surements was reviewed 
— and approved for submittal to letter 
ballot of the committee. 
‘mometer Field Tester for Engine Anti- = 4 mination of pH of engine antifreezes meters have been built in accordance — 
freezes (D 1124 — 50 T). This tester is _ which will make use of the Tentative with the approved design, thus enabling _ 
for use the new ft freezing point Method for Determination of the pH of round- robin testing to be undertaken. 4! 
4 method. Fics ai Aqueous Solutions with the Glass The ‘proposed method of test for block- 
Subcommittee IIT on Physical Prop-  trode(E70-46T). ing has been accepted by the cominittee 
“erties has prepared the new Tentativ on the _Effe fect of and will be submitted to the Society. 
Methods of Test: Boiling Point. Antifreeze | on Rubber is preparing Disc ussion took place on the need 
definitions of the terms | “slippage” 


Subcommittee II on. Antifreeze ‘ield Reserve of Concentrated 
| Testers h as prepared the new Tentative “aliens (D 1121-50 T). Work is 
‘Specifications for Hydrometer -T her- under way on method for the deter- 


Adhes tte -parallel- plate plastometer, now used in 

nm esive ommi ‘ee ston y 

| the glass industry, for ada; tation to the 


testing of adhesives these proper- 


ties. 
‘Meeting of great interest to the 


AL subcommittees ter ‘ballot. It has concluded that 


ge of 


The Subcommittee on Strength T ests mittee D-9 on Jectrical Tnsul: ating 


reported flowing & pro- established in the development of a 


suitable specification. . It was) 
that the present ASTM test methods 
ASTM developed by the committee will lend 
su committee on Tésts for Permanency themselves very readily for reference in 7 


proposed such a specification. A survey has been 
method of test for resistance of adhe- nade of the types of adhesives used [ j 


packaging purposes and the kind of ma- 2 
terial on which they are applied ‘oe | new 


F 
meet- 
9 and D- 14 on Adhesives held the 90-deg. peel test is more suitable 
o the well-attended meetings during the two-_ than the 108- deg. test. To date tests whole was held by, the 
meeting of the committee on Octo- the 90-deg. “method have given in- Subcommittee 
rts on ber 19 and 20 at the Hotel Statler, Bos-— consistent results but further study will ma tl 

ton, ass. Al luncheon was held on the be giv en to deve ‘elopment. ofa procedure. dealing ‘with “specific felds of 
up on day with an attendance of over, British method has been suggested for adhesives. A proposed specifi- 
thods fifty persons. Following the main meet- for consideration i in this study. cation for general-purpose adhesives 
e 00 |i ing on October 20, Prof. A. G. H. = 4 In the meeting of the Subcommittee has been agreed upon for submittal Fee 
tating of the Massachusetts Institute of Tech- on E lectrical P roperties it was reported etter ballot of the subcommittee. Con- ; 
e type nology gave an illustrated talk on the | that a test method on insulation resist- siderable progress was reported in the — 
type research being conducted at the Insti- ance is being developed on which round- f iff oak. 

| tute as one of the projects of the Ord- robin tests will be conducted. The =. speci ee 
bora- binding adhesives. A survey has been 
type” Advisory Committee on section on are resistance is coordinating hich 

its activity with that of ASTM C made of the various properties for whic 
its activity with that of 4 om- test methods and limitations should be 


Materials. Round- -robin tests ad- 
Posed method for flexural strength will es hav been suggested using the 


12 7 | be recommended to the Society; 
posed shear strength method on plastic- 
 toplastic adhesives, which is the fourth | 

spec- q of a series of shear tests is being 
| veloped; an improved method for sives for wood to cyclic accelerated 


strength based on the new design service It was agreed to an 
of a jig has been prepared for committee include the cycles of 24 and 48 hr. ] 
letter ballot; a simplified test for the be run at 7 77 120 F., Silt 
leasurement of the tensile strength of with two of the cycles being feas 
‘| adhesives is being considered on wood adhesives. is planned 
4 
further round-robin tests proposed for ity. Tt was also agreed to use the per conduct further round-robin tests for 
the collection of additional data, follow- of original value as a standard for checking a proposed specification 


run at 85 to 90 per cent relative humid- — 


ing which a proposed method will be pro- acoustical tile 
submitted to the subecommitte 


e for let- edure 
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to cal. if 
urately 
diam 
ic Ma. 
task 
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4 
= 
i 
the 
950 | 


will now begin, in VI 


Interior Packing, on new test t_ methods 
for evaluation of cushioning m materials 


abrasiv e characteristics of Cushioning 


Tests is considering a a in containers, D 998, and 
test for the determination of solids in _for water resistance of containers by 


the spray method, D951. The defini- 


urea resins. Subcommittee on 
Nomenclature plans to submit a tenta-~ tions relating to shipping» containers 
will be extended to include a new 


tive list additional definitions for for press marking of high} 

letter ballot. with» the consideration — glossary of terms on interior packing finished surfaces by. cushioning materiak 

being “given to such terms as perma- which has been prepared by Subcom- and for determination of Tesistanee d 

nence, plasticizer, and consistency. ——smittee VI on Interior Packing and is carton printing t to scuffing. 
The Subcommittee on Research gave being reviewed by Subcommittee was the consensus of commit 
4g further discussion to the subject of pure on Definitions. In reporting on the that the spring meeting of the Committee 
is er shear in which it was pointed | out a pend field of standardization of pallets, _ should be held in conjunction With the! 
would be desirable to have a factor to five” test methods were dis- American Manufacturers Assn. | 
4 relate pure shear with tensile strength. eased and several revisions were agreed ing Show at Atlantic City, and it; se. 
upon. It was s suggested that an — planned to hold the meeting on April “i | 

program for. ‘the: investigation and ‘de- tional vibration test be specified to. 17 at the Claridge Hotel. 

= elopment of evalyation procedures f mit the use of equipment having capaci- 
adhesives to'be conducted at the ties limited to 1000 lb. ». together with ‘the Broadens s Standardization Els 


E ngineering Research Inst., University vibration test as described in the pro- wear meeting of the 


of Michigan. Discussion : also took place posed methods. The changes to the "laboratory: apparatus and optical sec. 

0 on the subject of fundamental work of proposed test. methods will now be tions of the Scientific Apparatus Maken’) ¢} 
adhesion. | Viewed by the Section on Pallets. Association (S: AMA) was held in Sep 
The 1951 meetings of the committee two tentative test methods, for water  temberin Hot Springs, Va. = 9 

_ are planned to be held in Washington, —_ vapor permeability of pac kages, D 895, _ Renewed efforts will be made during} on 


D.C., in April and the fall meeting in 


Detroit in Oc tober. 


_and for water vapor permeability of ship- the coming year by the committee m a 
- standardization to find areas of agreement rn 


ping containers, D 1008, were recom- the 
1 e in I 

mended for retention as tentative manufacturer’ 4 


catalogs of slow moving items which plague 

ipping ontainer p and ASTM. . This vis sizes and in an effort to allen 
ms Meets in Philadelphia accordance with the policy y of the com > ate the troublesome stock and inventory 


mittee to minimize duplic ation between problems confronting dealers. 
regular fall meeting ASTM and other organizations \ Ww vorking Chairman Mints, President 
of Committee D-10 on Shipping Con- inthe same field. | 2 & Co., , in his report pointed 
tainers on October 12 and 13, 1950, : At the meeting of Subcommittee Iv 
Society Headquarters, w as augmented on Per formance Standards, S.G.Guins concen ra e its effor is Ca 
by a plant visit and luncheon at_ the — tion lines on manufacturers rather than 
i inti 

‘ofthe by recently, that there are fewer manufactur- 
ive Secretary of the Socie y; at th ing store of experience and will be ap- _ers than dealers, and that manufactesis 
start of the main meeting. _Inw welcom- plied to the later dev velopment of stand- know v better the demand for their products | 
& the group to Headquarters, Mr. — ards. As a result of some discussion and also are in a position to know def- 
arwick commended committee gn performance standards, it was agreed 


ix) 
= 

ix) 


summarized his study of shock : ‘oui vibra- 
tion in railroad trucks. His findings — 
will be added to the committee’s <row- 


nitely » whether a specific item has suf- 

_ members for their contributions to. the tor ficient demand for an ‘economical run in} 
ecognize pes of reve 1) 

field of shipping container standardiza-— teehee 

- tion and emphasized that the resources In his report Mints recalled his ex | 

the Society are available at any time periences in Germany immediately fol 


lowing the recent W ‘orld War. The Ger 
_ and in any way veer 4 bo to further the ‘military. It is felt that this subject _ _ man aed te in this field instead of add- 


needs careful study and that perform- _ ing to their lines did the reverse and a¢- 
4 The committee scope has been broad- gs standards should be set up on the tually reduced the nuraber of items and 
a ened to cover “nomenclature, a -test-by-test basis and that general per- = of items that they offered for sale. 


car, or plane 
load “export—eommerci ‘and (4). 


terms, test methods, performance standards which would apply program permitted larger production 

_ specifications, and study of the effect of all tests could not be set up at this  'Uns of fewer items, offered better service 

various factors influencing strength : and to the trade, and reduced 
* 


Subcommittee V on ition of ‘Three subcommittees of the 


cluding packages, shipping containers, Tests and Test Results: reported that 


formed 
and pallets.” At the meeting was _ardization committee have | been 
g worked out in a> 
announced that a conference held v with with 5. as chairman of the sub 


_ round- robin test series now under way committee handling glassware; Robet 

representatives of the Packaging Insti- the revolving drum a apparatus. -Eberbach, chairman of the committee 

in August resulted in agreement to This test will be exte to in- metal ware; and Clarence 
4 


facilitate interchange of ideas and av void clude wire-bound boxes in the 7-{t. Schaar, chairman of “the 
duplication — of efforts packaging studying rubber goods. 
_ standardization. A feature of the | main 9G After the three subcommittees have 
meeting was a talk “Nature of Shock studied their lines with the respective 
and Difficulties in Its Measurement” manufacturers and have arrived at recom 
delivered by Fr sric k D. “Schottland. ‘is being collected on the box compres- mendations, their report will be submitted 
who was introduced ‘the group test, and this information will be to _the standardization committee, and 

George D. Nutting. ‘if possible, the subcommittee then consolidated the complete 


t. The SAMA mmiendations 
the main meeting the to obtain the: co oefficient of variance “will be with 
within the laboratories and between the 


Committee of the American Chemical 
laboratories es conducting the t tests. W 
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drum. The drop test will be the next 
+ project to be investigated for corre! la- 
tion among laboratories. Information 
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one named is used as a key letter. It is believed 


the news aol members. ret 


Various Members Honored or or or Active 


AST M are also very ‘active in various» 


professional and technical groups in- 
eluding the societies which meet during 
the: Annual National Metal Congress. 
Here are some notes on ASTM members 
4 committee membe Sw ho were promi- 


nent during the recent. Congress held 


Chicago in October. 
Earle C. Smith, Chief Metallurgist, 
Republic Steel Corp., presented the ASM a. 
Campbell Memorial Lecture which is this — 
society’s most important scientific pres-— 


‘entation. — It is of interest to note that ¥ 
Mr. Smith, widely known in the industry, 

4 carried out graduate work in met allogra- 
phy at Columbia under Professor Camp- 
bell, in whose honor the Lecture was es- 
tablished. Messrs. W. O. Binder, of 
‘Union Carbide and Carbon Research 
Laboratories, Inc., antl Russel Franks, of 
the Electro Metallurgical Co., with C. M. _ 
4g Brown, were cited for the best peper in \ the 
1949 ASM Transactions. This was 
titled ‘Resistance e to Sensitization of 
Austenitic Chromium-Nickel Stee of 

— 0.038% Max. Carbon Content.” Two new 
trustees of the American Society for 
Metals are Dr. J. T. MacKenzie, T« schnical 
Director, American Cast Iron Pipe Co 
very active in ASTM and a former mem- 
ber of the Board of Directors, and Dr. 
‘J. B. Austin, Director of Research, Uz 
Steel Corp., Research Laboratories. eed 
Harry W. _ Pierce, Assistant to Presi- 
deat, New York Shipbuilding Corp., was — 
installed as President of the Americ an 
Welding Society for 1950-1951. Fred L. 
Plummer, Director of E ingineering, Ham-— 
mond Tron Works, Warren, Pa., will serve 
as second Vice-President of AWS for the 
coming “year. New directors include 
LaMotte Grover of Air Reduction 4 
Co., H. E. Rockefeller of The Linde Air 
‘Products Co., and J. R. Stitt of R. C. Fes 
Mahon ( Wendell F. Hess, Head, 
Department of Metallurgical Fngineering, 
Rensselaer Polytec hnic In. itute, we 
_ Tecipient of the AWS Samuel Vi Wy lie Miller = 
“for his”  eonspicuous 
contributions ‘the advanceme nt of 
welding and cutting of metals.” | Howard 
S. Avery, Research Metallurgist. Ameri- 
can Brake Shoe Co., was winner of the 
1950 AWS Lincoln Gold Medal, awarded 
annually to the author of the pay 
the greatest, original contribution to the 
advancement and use of welding. Mr. 
Avery’s winning paper, “Hot Hardness of 
Hard Facing ing Alloys,” was published ix 
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December 1: 950 


abl 
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ies of our members © 


x 


that this arrangeme) nt will fac il 


the 

W.E.T n 
flux Corp., was s elected of 
Society for Non-Destructive Testing oil 


1950-1951, and Noah A. Kahn, Principal — 
Me tallurgist, York Shipyard, was 


named Vice-President Robert } Mc- 
Master of Battelle Memorial Institute 
was elected ‘Treasurer. . New directors of 


society inc lude Gerold H. Tenney, 


Los Alamos Scientific Laboratory, 


William C. Hitt of the Douglas Aircraft 


Co. 


‘aL 
Other ASTM me »mbers w how were promi- 


nent during the Metal Congress included 


. B. J. Fraser, International Nickel 


Co., and Leslie W. Ball, Naval Or dnance 
Laboratory retiring presidents, respec- 


tively, of the American Welding Society 


and the Society for Non-Destructive Test- 
ing. Bruce W. Gonser of Battelle Memo-. 
rial Institute, had an active part in the 
ASM lecture series; 


ay 


ah ‘Thomas H. Briggs is now Re search 
Engineer, Special Devices Dept., Re- 


searet: Division of the Burroughs Adding 


Machine Co. Formerly he was Electronics 


E ngine er, Superior Tube Co., Norristown, — 


Pa. Mr. Briggs is heading up import ant 


work in AST M Committee B-4 on Ele c- 


rical Heating, Resistance, 


for radio tubes and incandescent lamps, 


"specifically work on cathode. Mr. Briggs 
received ‘degr ees from W esleyan U niver- 


* 


sity and ‘the Institute of 


nology. ime? 


Mi anager, 


Dept., Koppers Co., Ine., Pittsburgh, Pa. 


was engaged 


items concerning the actin 


I ersonals” are in of sequence of the names. 
I Frequently two or more members: may be referred to in the same note, in which case eo 


and R telated. 
Ailoys, which involves metallic materials. 


Development Section, Research 


Prior to joining the company in 1948 he 
ceramic research at 


bs 
‘development functions of 


nological specifications | for proce - 
trol. 


'S. Cook is now associated 


i 
Electric Co., Scotia, N. Y = 


He was formerly Paint Technologist, 
_ Engineer Research and Dev elopment Lab. 
eet A. . Crowley has been named 
President, Graham, Cc rowley and 
He was _pre- 


= Inc., il. 
. Fair, Supervisor. of the W eat- 
field, J., Laboratory, Tar Products 
Division of Koppers Co., Inc., and Advi- 
sory Fellow at Mellon Institute in Pitts- 
burgh, was recipient of the 1950 Bingham 
Medal of the Society of Rheology “for 
notable contributions to colloid chemistry, 
to the technology of bituminous materia, 


“a and to the science of rheology. 
7 Robert A. Fitch has been promoted by ” 
ae Gulf Oil Corp. and Gulf Refining Co. from _ 
Lubrication Engineer in the New York 

Division office to Chief Fuels and Lubri- ns 
cants Engineer, Metallurgical Section, 
Industrial Products Engineering Dept. 

_ Lyman Fourt, Research Associate, 


4 of Polymer Incti- 
tute of hip inthe “have | been elected 


“ties pe Reichhold Chemicals, 
—Ine., Detroit, Mich., has been elected a 
ice-President of the company. 
WwW. Kouwenhoven, Professor of 
= Electrical Engineering and Dean, School | 
of Engineering, Johns Hopkins University, an 
Baltimore, Md., Was co-recipient with 
T. Sackett, Jr. , Battelle Memorial In- 
stitute, of a $250 prize awarded by the — 
American Welding Society in the 1950 
Resistance elder Manufacturers As~ 


“entitle “Electrical Offered to 
Non-Uniform Current Flow. 

Roman Smoluchowski, Professor 
Metallurgical: Engineering at Carnegie 

Institute of Technology, has been ap-— 
pointed as a consultant to the chairman 

of the Research and Development Board, 7 
Washington, He will consult 
‘matters pertaining ‘to the physics 


Battelle Memorial Institute. solids while retaining his position at Car- 


Wayland S. Bailey, formerly on the megieTeche 
faculty of the Massachusetts Institute of 
Cambridge, is now Associate 
Me chanic al E ngi ne e ering, 


Technology, 
Professor of 
Norwich Un 
Loren V. Vice- "President 


an! Technical Director, Spear Mills, company’s Electronic Laboratory. 
ns & Raymond Szymanowitz, Vice-President 


Associates, Kansas City, Mo. 


C hief 
Metallurgist, has been named Director of 

per juc Iged Engineering and Research for Edward a 
Valves, Inc., East Chicago, Ind. A 
ember of the company’s technical staff 
= Carr in his new position 
be responsible for consolidating the 


‘ine., is now Owne r, Loren V. Bur 


Laurence H. "Carr, previously 


m 


since 1936, Mr. 


The Superior Tube Co., Norristown, 
Pa., has announced that Philip N. Hamble- 
, formerly of the Phileo Tube Dev elop- 
ment Laboratory, has been appointed 
‘lectronics E unginee in charge vot the 


in Charge of Research, Acheson Colloids 2 
Corp., Newark, N. J., has been elected a e R: 
Director of Acheson olloids Limited, of 
London, England. He has been with the — 
Acheson Corporation since 1924, and for a 7 
many years was a part-time instructor Ae 
Department of Engineering 

Cooper Union, 


— 
— 
method} PE RS oO | 
| 
‘al 
4 
Harry Kline, formerly Manager and | 
| 
: 
| 
1 

x 
|. 
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A. Tesi, with Ww T. Furnace & | Coke Over en a Chem 


Grant Co., New York City, is now The many friends and committee McLzop, Wituiam WaTson, 
sistant to Officer, velanese Corp. gociates of Wally Warner, of the Inland Engineer, Providence Steel and Co, 
of America. Steel Co., Chicago, who has been at home Box 1306, Providence, 
prominent { figure in the field of textile for several weeks recuperating fromeheart oss, Arrnur Chief Chemist, Pant 
og Panco Rubber Co., Chelsea, M 
technology, Dr. Tesi | served for two years conditi ion, will be interested to know that 
as head of the consumer Stz andards Di- he is continuing to make progress. W ally New York District ; —_— 4 
sion of the American Standards Associa- has done yeoman work as the V 2 
vis y ASPHALT AND MINERAL 
Sa tion, and for fourteen Years held a = man and Secretary of the Steel Commit- ~ Davidson, Sales Manager, 139 South Ave, 
modity Standards Fellowship at the Me tee’s Subcommittee XI on Materials for Dunellen,N.J. 
Fred Thatcher, ( ‘hief Chemist, Car- group has had an intensive program of way fork 7 7 N. 


-negie-Illinois Steel Corp.’ s Clairton, F a., modernizing: cifications under way. CHARLES F. Technical Manager, 

By-Pro xducts Coke Plant, has be ‘en el lected ‘ His home address is 504 Elmhurst 
o., Box 268, Per mboy, N. 

President of the — Road, Mt. Pros Tl. mn -Happock, Gerawp T., American Repre- nt. 

Ltd., 247 Park Ave., New York 17, N.Y, 

THOMAS W., General | Ms anager, Ti. 


tanium Metals Corp., 60 E. Forty-second 
/ MEMBERS , New York 17, N. Y. 


WHaLen, J. T., President, Accur 
The following 61 members were elected from Insulated Wire Corp., 25-45 Fox St., ate 


September 11, 1950, to November 8, ‘making the 7 Haven, Conn. For mail: | Box 13, New 


Northern California District 


Puson, Feder ‘Superintendent, 


Note—Names are arranged alphabetically—compony members first then individuals Harbor 
Corp., Edward 8. Christian Carver, L. D., Technical Manager, Ohio V Valley: District 
President, 1515 N. Kilpatrick A Ave., Continental Carbon Co., 311 Evans Bldg. _Epwin H., al The 
Chicago51,I. Akron8,Ohio. ‘Cincinnati Concrete Pipe Co. 


Hazevet, Craic P., ‘Consulting Engineer, 
 Hazelet irdal, 1614 Heyburn Bldg, 

Zz evelan io. Re 1300 
$§.E., Canton, Ohio. For mail: ‘Philadelphia District 


Ridge Rd. Rd., N.W., Canton, Ohio. 
Lime AND Stone Co., H. E., David 
R&D. 1414 Field St., Hammond District 


Higbee, Technical Director, 407 S. Dear-_ 


ENTERPRISE Paint MANUFACTURING Co. Cramer, Wiis T., Division Metallurgist, 
Arthur F. Bohnert, Technical Director, American Steel and Wire Co., Rockefeller 
S. Ashland Ave., Chicago 8, IIl. Bldg., Cleveland 13, Ohio. 
Nuc ear INSTRUMENT AND CHEMICAL Corp., Raw son, G. Division 
John L. Kuranz, Vice-President, 
Div., 223 W. Erie St., Chicago 10, Ill. i 
-PRoMAT Division, AND Co., 
Chester, Director of Research, 8. 
Market S., Waukegan, Ill 
PULLMAN STANDARD Car MANvuFActTU 
Co., D._A. Hilliard, Paint Consultant, 


HoMER Vice-President, Radio- 

e Products, Inc., 443 W. Congress 
Detroit 26, Mich. 


8. Davip, Head, Physical Chemical 
" Section, Smith, Kline and French Labs, 
Spring Garden St., Philadelphia, Pa. 

Fry, H. L., Foreman of Spec ial Tests, Beth- 
Steel C o., Inc., Bethlehem, Pa. 
Horn, Russett E., Registered Engineer, 


_ born St., C hicago 5, Ill. Taq 
Cain, Craie J., Manager, Combustion 
‘Products Co., 228 N. LaSalle St., C 


Grandview Ave., Columbus 12, Ohie., 


K. Shroyer, Sales Manager, Annville, Pa. | 


4 Harry , Chief Rubber Berry, Works Manager, 540 Flath ush Market St., York, F 
Witco Chemical 'Co., Tee hnical Servic _ Ave. Hartford,Conn. Howe Lis, Epear H., Metallurg: 
Lab., 6200 W. Fifty- first St. , Chicago 38, Lime Corp. , John Gaisford, Chemist, eal Engineer, Bethlehem Steel Co., Bet 
Senkus, Murray, Director of Research and W., In Charge of Rubber Kinnev, Har.in S., Chemist, H. E. Millard qi 
Development, ‘Nox-Rust Chemical Corp., and Plastics. Testing Lab., Godfrey ‘and Stone C 0., Annv ille, Pa. For 
S. Halsted St.. Chicago8,Tll. Cabot, Inc., 49 Beach St., Boston 10, Mass. ‘mail: 51 W. Sheridan Ave. Annville, Pa. ™ 
ZeRKEL, JoserH A., Metallurgical Engineer, CARPENTER, Luoyp In harge of Paper SPENCER, C., R., Product Man- 
Milwaukee Forge and Machine Co., 1532 — isting Div., Plymouth Cordage Co. oe ager, Horace T. ‘Potts re 0., _Erie Ave. and ™ 
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1916 Race St. Philadephia 3, Pa. 
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surgi District 


on SCIENTIFIC Co., 
Apparatus E ngineer, 
St., Pittsburgh 19,Pa. 


TUBE AND Co. 
t., Box 536, 
Vice-President in itm of Research and 
Development, 2400 F Bank Bldg. 
Pittsburgh 22 2, Pa. 
1 
Howarp, President, Applied Physics 
Dager,| Corp., 30 W. Green St., Pasadena, Calif. 
SoLoMON, 
— 
N K., Sr., 
gon, Inc., "Monroe, N.C. 
Henry JR. Treasurer 
Henry A. Gardner Lab., 
14, Md. 


| 7 Lynn C. Davenport, Superintendent, 2 
Southern California District 
"Washington C.) Diet 


U. and Possessions 


Bates, JAMEs P., Chief Metallurgist, 
be Co., Portland 8, Ore. For mail: 4141 
W. Pendleton Portland 19, Ore. 
‘Bun, Joun G., President, Dry Ice Con- 
verter Corp., Box 1652, Tulsal, Okla. 
a J. A., Head, Engineering Dept., 


“Todd-Johnson Dry Docks, Ine., Box 239, 
‘New Orleans 3, La. 
Swanson, Henry 


.. Asphalt Engineer, 

Berry Asphalt 
THomas W. 


Magnolia, Ark. [J] *. 
Director of Research, 
The The 
McCormick,S.C. 


ngineer, 
= 


Puastics Div., A. H. W illbourn, Black 
Fan Rd., W elwyn Garden Hert-— 


forshire, Engl: and. 

Svenska Metallver ken, Vasteras, Sweden. 
Jose Martinez, Civil Engineer, 
Condesa No. 6-701, Mexico 1, D. F., Mex-— 
Tuom 1s Crowest, Engineer 
F spector, c/o Foster Wheeler, Ltd., 
Refining and Marketing Co., Ltd., 
__low,Cheshire, England. 
 Grirriras, D. W., Technical 
t Glazebrooks Paints, Ltd., 269 Williams- 
town Rd., Port Melbourne, S.C. 7, Aus- — 
tralia. For mail: Grey thorn Rd., North 

Balwyn, Melbourne, Australia. 
Paterson, L. M.., Managing Director, 
Bifureated and Tubular Rivet Co., 


7 


T he 


Falgueras 201, Cerro, Havana, Cuba. 
Van per Wovupe, Cato AarT ADOLPHE, 
Mates Director, Laboratory for Testing 

Materials, 10 Djalan Sekolah | Tinggi 

_ Bandung, Java,Indonesia. = 
= Kurt, Professor, Institute for Build-_ 
ing Research, Stuttgart, 


| en: 


Gentlemen: 


This. company ¢ 


os 1 to aid the assistant Secretary in 


4723 Eln 


Myxter China. Following graduation from co 


| lege he spent several months it in Alaska 


Shell 
Stan- 


Director, 


Ltd, 
Fox Hill, Aylesbury, Bucks, England. 
‘Simon, Pepro M., Chemist, J. Simon y Cia., 


To the ASTM on Membership, 1916 Race Philadelphia 


Please send sini on membership to itl company or individual indicated below: 


on Causes and Me sthods of Prevention 
of Internal Corrosion of Water Pipes, 
a: H. Bauman, New Je rsey State High- 
‘Committee A-37 on Road and Paving 


Materials, om REEvE, de-_ 


Member 


ceased. 
“manufacturer of machinery, joined the 


Staff in Philadelphia 


“Breyer, reappointed as a member-at-large 
for a term of three years on the Advisory 
‘Committee on Corrosion. 
A. H. Scort, National Bureau of Stand- 
= succeeding C. T. Harcuer, on 
AS.A. _ Sectional — Committee C 59 on 
Electrical Insulating Materials. 


advertising, membership, and other 
velopmental activities. A graduate of 
Newton High School in Elmhurst, L. I. - 

Sifton attended Hamilton College 

_ majoring in English in the Liberal Arts 

c ourse. His college \ Ww ork was inter- 
rupted by several years in the Army Ai 

Force where he served from January 
1943, through March, 1946, being a 6 L. Ke nt, Jones & Laughlin Steel Corp., 
qualified weather observer and spherics” aan S. H. Krimer, National Supply Co. 

observer. 


Mocuet, Westinghouse Electric 
continues as a Society representa- 


nc., and P. V. Reaper, National Supply 


_ For many months he was 


with a gold dredging concern, and then 
entered the employ of an eastern ms a 


work will involve a cone 
tacts with the companies in the instru- nN 
ments and laboratory -supplie s field; he 
will aid in planning membership promo- 
tional work carried out under the au- folic 
_ Spices of the Board of Directors’ Me m- follow 
bership Committee; and he will assist 
_in other developmental activities includ- 


of Ame rica, Pittsburgh, Pa. 
:.. promoting an inte ent in many of aide (October 1, 1950). Personal member and 


representative of his company on various — 
technical committees for many years. 
"NLM . FINKBINER, Bagincer of Mate- 
rials, Oregon State Highway Commis-— 
sion, Salem, Ore. Se ptember, 1950). 
‘Harry T. Newman, Sr., Director of 
Central Testing Laboratory, De ee 
of Purchase, New York City (March, 4, 


ory. 


Purchase membership since 1949. Born in 
Brooklyn and educated in the public 
schools and at Brooklyn Polytechnic ; 
— Mr. Newman had been a City 


appointments of Society 


-Arquist, Dow | Chemical Co., 

wee of ASTM Coramittee D-19 on 
Industrial Water, as ASTM represe ate 


tive on the newly created Research Coun- 


H. P resident, H. H. 
og ‘Robertson Co., Pittsburgh, Pa. (Septem- 
_ ber 19, 1950). "Member since 1912. 


ndicate ‘field of activity, that is, 


is interested in the i 


tC.,) 


Winxkter, Bethlehem Steel Co., 


on A.S.A. Sectional Committee B31 
‘on Code for Pressure Piping, replacing 


1950). Representative of Department of 


- 
Potro. John W. Sifton Ne 
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1907- a of its tee Alumi- cause to particular inter. 
num-Base Die-Casting Alloys. He also to the ¢: ew Wil 
Wi HILE many of the served the Society as a member of the Ad- 32 
‘and associates of John J. Bowman knew ‘ministrative Committee on District Activi- Matheson Co., East 
he had a heart ailment, his apparent 4 ties, and on the Coordinating Committee Sora N. 
health and disposition never gave any on Non-Ferrous Metals and Alloys. 
warning that the condition was so serious; ——After attending public schools in Millers- sf 
__ hence his sudden death from a heart attack burg, Pa., the family home, Mr. Bow man 4 Instrument Notes. -_ 
October 1 came as a great shock. . For graduated from Pe nnsylvania 1 State 


years he had taken a very ‘active lege i in 1929 in electrochemical engineering. _SR-4 Strain Recorder ne new "strip 
part in ASTM activities, particularly in = joined the Aluminum Research Lab- 


chart strain recorder for e ontinuom 


measurement of surface strain in str 
the field of non-ferrous metals. In his con- oratories that year, and subsequently was tures or machines by means of SR-4 Pl A, 


fats _ nection as metallurgist with The Alumi-. j appointed executive assistant to the chief sistance wire strain gages is announced by 
, fee Company of America, he naturally - Metallurgist, and has been in his prese nt The Baldwin Locomotive Works. The | 
focused his attention in ASTM work on __s position as a metallurgical executive since —_ recorder is an electronic type instrument 
Sight metals and alloys and die castings, | 1943 when he returned from work on the —_ designed and calibrated for use vith two 
‘but he had a considerably broader interest | War Production Board in Washington in | SR-4 gages having a resistance of 120 + 
than this. For example, he was very active the Conservation Division. He was 1 3 factor, between 

the work of the ASTM Pittsburgh Dis- -member of several Pittsburgh groups other is 

trict, having served two terms as chairman — clubs. He is survived by his parents : and a 3 


pensation but both may be active for 
_ and having been on the Council for many __ sister, all of Millersburg. as, measuring combined bending and tensile 
years. He had a notable record of service homie In his death ASTM loses one of its very stresses or differential strains. _ Available 
_in Committee E-4 on Metallography where 7 active, relatively younger men who never- ranges in the instrument are 0-2000. 
Ls was a very efficient secretary from 1936_ theless had a notable record of service in 5000, and 0-10,000 microinches per inch. 
at bw 1946. In Committee B-7 on Light its behalf. This brief record is intended to | tt provides ten en art speeds within a 
_ Metals and Alloys he had been secretary —_ be a token of appreciation of these serv fices range of 7 in. Ne er 20 in. per hour or 12 in 
1944, and served on numerous sub- an expression: of the loss which all a straight one, 


is. In Committee those who knew Johnnie will fee, “ing coordinated readings of time vs, strain 


full- scale traverse speeds of one, three, 
or five seconds without overshoot. — The 
pen may be zeroed at any point on the 


A AT ‘ ‘ changed at any time during a measuring 
Catalogs and Literature a New or Improved Apparatus 


apparatus Magnetic | Cathode Apparatus 


m 
—A -page bulletin presenting perform- 
ance data, theoretical applications, actual 


| and Literature standing of Burrell’ 8 Cat: alog” No. 


oe ating instructions, and diagrams of con- 
is the convenient cross index system. 
Items are listed by name and again, sepa-_ 7 struction of the Eberbach Dyna-Cath 


Instruments ¢ and Accessories for Radio- rately, by function. example: “fur- agnetic Me reury Apparatus is avail- 
Isotope Applications—A 44-page brochure paces” can be found on page 287 able and may be obtained i from the m 
featuring instruments and accessories for under the classification “ Combustion of — me. ll 
Tadio-isotope applications has been an- steel)’ and also on page 431 under “F” Eberbach ¢ & Co. » Ann Mich. 
nounced by the Instrument for furnaces. A complete description 
Manufacturers Assoc. of Great Britain, -_ each item accompanies every listing. The — a Moisture Meter—A rs meter 
: Ltd. It is intended to summarize = catalog serves also as a check on whether — me asuring 34 by 4} by 34 in. overall 
- equipment available from British sources _ or not any particular item is obsolete. A case dimensions has been announced. | 
for isotope techniques - in medicine, — i survey was made item by item in the Bur- _ The maker states the following as fea- 
search, and industry. line to determine which items, if any, tures of the instrument: weight less than 
‘ igs Scientific Instrument Manufacturers i - should no longer be offered. _ Obsolescence _ 41b. complete with electrode holder, easy 
oe. of Great Britain, Ltd., 17 Princes Gate, a was determinedonthebasisofnationalsales | Carrying with shoulder strap, ss only 3 
London 8.W.7, England. opeacas i figures for every product. The catalog § one common type battery and a single 4 
_ contains 986 pages plus the index, weighs flashlight type cell to power it. 
shout 7 Ib., and is bound i dur able green Henry A. Gardner Laboratory, 


measurement udionctivity The Pittsburgh 19, Pa. — Laboratory Mill new ry mill 
anthracene crystals, pipettes, absorbers, Toolmakers’ coarse grind, features newly design 
shields, carts, ‘and ‘Protective clothing 48 new presentation is now available of this cutting plates, a large number of settings, 
hie precision shop instrument two models of and steel and leather wipers to continu 4 
P“Bulletin. 10, hich have not previously been de- ously sweep the grinding chamber clean. 
tories, Inc., 1844 Ww. 21st St., ‘Chicago ¥G scribed. Thirty features making the in 7 he grinder is powered by a 1-hp motor 
ll wae” strument valuable in toolrooms, gage lab- ind is built for continuous use. a A smaller | 
oratories, and inspection departments are }-lip version is also available. 
Laboratory Chemicals and s Scientific itemized and dozens of new applications — et Construction Co., 1113 Holmes | 
Equipment—Referred to as Catalog No. areindicated. pages. Kansas City, Mo. 
450, the catalog of the Burrell Corporation 147-50, The Gaertner Scientific =p 
is an all-inclusive, up-to-date refercnce Corp., 1201 Wrightwood Ave., Chicago 14, Tumbler for Solids 


procedures, extensive bibliography, oper- 


and supplies. It lists over 25,000 items 7: re iii for solids and a mixer for liquids is now 
includes many improved methods and The Ma ‘son available from Arthur S. LaPine & 
aids for chemical analysis and testing. Com any, Inc. presents price list No.9 of According to the circular, the outstand- 
Four years of research and out ighly purified organic chemicals. ing features of this mixer are: can be 
have its publication out- his list contains several hundred new tilted “through a 90° are for complete 
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2w Micro-Lite is com-— 
specimens, this new Mic s an extremely high impedance millivolt- 
(only 83 by 33 in.), lightweight (just meter for me down to _ name of Fisher- Tag. This basic line of 


9 Ib. including cord), and uses an or- on... volts. testing equipment includes many instru- 


Electrometer for Low _ Currents—. dies, and inv entory. of one of the most 

con oT, ans é such as those produce 
bolted down if desired. Low price Measurements are reduced by an elec.  ‘Ounded by agliabue ence 
tronie type chart potentiometer from this line of petroleum testing instruments 
Arthur S. LaPine & Co., 121 W. Hub- signals detected and amplified by a sensi- Will be manufactured in the Pittsburgh | “ai 

bard St, Chicago 10, Ill. mae — aac tive preamplifier unit. 10~' amp. (a bil- shops of the Fisher Scientific Co. and will ye 

= lionth of a microampere) can be con- be distributed through the five Fisher and 

Microscope Iluminators Recom- _sistently recorded on a linear chart. T ho & Amend end 
ded for illumination of transparent — t bi I & a 

_ ment _ instrument combination can also function orized dealers under the registered trade ; f 


dinary 40-w att lamp. Louvers on the top Minneapolis-Honeyw Regulator” Co ments manufactured in accordance with 


and bottom permit flow of air around the Philadelphia 4 44, Pa. the American Society for Testing 


lamp and keep the temperature comfort- 

ably cool. The ball and socket joint, Stretch Meter—An automatic recorder aterials specifications. Incluc 


rument "pressure controlled, permits directing the for determining the percentage of stretch 7  Fisher-T ag line are _colorimeters, 
ith two | Tight in any direction, The condensing or shrinkage of materials being processed iromometers, Viscosimeters, oud an 
120 + | Jens is of the bull’s-eye type with one sur- now offered by the Tagliabue Instru-— test apparatus, Pensky-Martens 


Flash Point Testers, Cleveland Open Cup 


etween | face ground to provide evenly diffused il- ments Division of Weston Electrical In- 
ash Testers, an many other instru- 


active jumination. Above this lens is an anti- = strument Corp. The instrument is said 
re com- | glare shield protecting the user’s eyes from _ to provide a continuous record of roll | ments made expressly for petroleum test- _ 
stray light. Lomb Opti al Co. ‘Speed ratio for textile, paper, plastics, ing. It is also of interest that the Fisher 
| Lomb Optical Co., "Scientific Co. has constructed a new and 
inch, | Portable 85-deg. Glossmeter—This new, essentially of a specially deve loped It was ae heduled for completion by Octo-_ 
thin a Glossmeter measures  85-deg. , Specular | recorder. It may be calibrated in per ber 15, 1950. One of the main reasons — elf 
12 in. loss according to 1, Federal cent stretch, inches per yard shrinkage, for the new plant was to establish a com- 
4} pecification ~P-141b. other units which are a function of the plete stock of laboratory supplies. It is 
smak- ment exposure | read with speed ratio between the tw o rotating stated that all of the items listed in the 
strain | lamp, lens, and sensitive light meter in W eston members. Fishe 90 will b ked 
oe tially the arrangement employed in the ae isher Catalog 90 will be stocked in the He: 
le with | sen Weston Electrica: Instrument new plant. Additional information on the 
three, | new Gardner 60-deg. Portable Glossmeter. Frelinghuysen Ave., Newark 5, N ew | 
The With this head is a power supply ths at may purchase by Fisher of the ag petroleum 
on the be either a transformer or a battery. This Beaker A new beaker holder line and also new Fisher plant in 
can be new unit has been designed especially for Beate to eliminate accidents caused by is Washington, > Ae , may be had by con- E 
suring the measurement of sheen of vel or corrosive liquids is announced. sulting the Fisher house organ Laboratory, 
for all and camouflage paints. Made of stainless steel with insulating — Volume 20, No. 1. 
nged, Henry A. Gardner Lab., Inc., 4723 Elm fiber handles the need for gloves or the ¥ . 
Phila | Street, Bethesda 14, Md. corner of an apron is said to be eliminated. ArTHur 8. LaPine & Co., 121 W. 
Therr le—The ‘ol Rigidity of the holder permits attachment ‘Hubbard Chicago 10, announces 
g he molt ten a ring stand and minimizes vibr: ation promotion of Charles A. Rossiter, 
actual | the measurement of molten steel tempera- Manager. | 
tures in the open hearth or electric are 4 Nationa TEcHNtcAL LABORATORIES, 
that furnace. Its is such | 1114 First Ave., New York, N. Y., manu- 
— thus permitting the indication of the true 2 — rs, spectrophotometers, and eer 
metal temperatures. The thermocouple scientific instruments has announced that 
Mich, et is suitable for intermittent service and will it has changed its corporate name to ae 
withstand immersion in the metal bath for Beckman Instruments, Inc. The change 
meter the time necessary for temperature read- was made i in order to more closely 
overall ings. Because of the high temperatures = C O M P N the company as the developer and manu- 
unced. | to be measured and the need for fast re- facturer of Beckman instruments and ac- 
s fea- | sponse, ceramic materials are used in that N EW S 
s than part of the thermocouple which is in di- 
r, easy |  rectcontact with the metalbath. oad: ot? H. Sarcent & Co. announces a new 
sonly | Minneapolis- Honeywell — Regulator Cn, city service department at 4647 W. Foster 
Industrial Div., Philadelphia 44, Pa, Announcements, changes Ave. in Chicago. The department con- 
for Electrolysis, Corrosion and in personnel, new plants rand ins convenient. parking arrangement — 
’ locations, and other notes of interest ‘be reached easily by bus. 
corrosion , and cathodic-protection test- Tae Witt Corporation, distributor of 
y mill | img, is now available. It is small, com- <n laboratory equipment and supplies, has 
pact, and low compared to the pre- acquired its division, pur- 
signed a. although ithasalowrangeof Bau SCH & Lome OprTicaL Co., 635 St. - ase of the business of E. J. Callahan & © 
tings, Tong, Paul St., Rochester 2, N. Y. , announces Co., of Baltimore, Md., and will operate 
of the appointment of Capt. Alf O. Bergesen under the corporate name of Will Cor- 
motor high sensitivity d-c. instruments can be USN (ret.) as administrative assistant poration of Md. The announcement — 
naller connected into a variety of measuring cir- to the head of the Military Engineering comes from H. J. Coleman, president of F 
a = for measurement of potentials, cur- | Department. Capt. Bergesen, who was — 4 Will. The Baltimore acquisition was a 
Tolmes - ‘Tent, resistance, and soil resistivity. In- U. S. Naval attache at Oslo, Norway, _— in order to offer faster and more com- _ 
ma batteries’ with switch and coarse and from 1945 to 1947, was in charge of the plete service to Will’s customers in Mary- 
ro be used to supply and = Nayvy’s NROTC program at the land, Delaware, and the District of 
Meters, “sity of until his retirement last Columbia. E. J. Callahan, former owner 
mbler used separately month. the Baltimore concern, has been named 
4 ity reversing switches are fided for |. FisHER Co., 717 Forbes St. Vice-President of the Will Corporation. 
tand-— and potential measurements. Pittsburgh, Pa., has purchased from the Joseph H. Dunn, formerly associated with 
C. Miller, tan Ave., West Weston Electrical Instrument Corp. the Will in Rochester and Buffalo, will 
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in the stat r 
determining ‘these prope General 
information includes technical data such 
conversion factors and melting points 
and also formulas and tables useful = 


“1910 

Paper Making, ‘Uses and P atents” "COM. 
piled by Clarence J. West, Chairman ¢ Of the} 

Bibliography Committee, T.A.P.P.L, aj} 

Research Associate and Editor of The 

Institute of Paper Chemistry, Appleton, 

_ Wis., contains the literature on pulp ang 

paper manufacture published recently, ang 

also the patents issued which are of intereg 


and | Allied 


Bet Bit 
—— 
Stress Analysis Handbook 


presentation of 
tal methods for 
the determin: hanical strength — 
= made in “Handbook of Experimental 
Stress Analysis. ” Written by 31 qualified 
stress analysts, under chief-editorship of 
Hetenyi, the included material sh ould” 
be of value to machine designers, 
tural designers, ship designers, aeronauti- _ 
‘cal engineers, instrument designers, and 
students i in these fields, Jig THE Engineering Division of 
There are chapters on mechanical prop- the National Ready-Mixed Concrete Asso- 
ag 
erties, testing machines and gages, optical ciation has published a booklet outlining 
- methods of strain measurement, electrical recommended practices for sampling and © : 
resistance gages and theory, inductance _ testing ready-mixed concrete based on the © a t the expense of, the employees of the 
—_ and capacitance gages, motion _ ASTM Standard Specifications for Ready- ee . Forest “Produc ts Laboratory. The 
_ measurements, strain 1osettes, working — _ Mixed Concrete (C 94) and the methods of © ee. ‘baekien has been written to commemorate 
os and residual stresses, _ methods of sampling and testing referred sad ‘in this 4 _ athe first 40 years of service rendered by the 
crack detection, interpretation of service “specification, Laboratory and its employ ees and de 
fractures, brittle models and brittle coat- Ready- mixed 
ings, structural model and dimensional part, is sold on the basis of specified prop- 
- analyses , photoelasticity, and X-ray analy- __ erties—propor tions, cement factor, con-— forts made to esti ablish this laboratory 
tia. “sistency, stra.a, etc. The values found which is now considered to be one of the 
ppendices are on fundamental theory, _ for these properties not t only determine the best of its kind in the field of forest. prod- 
ond the precision of measurement. == = ~— acceptance of the concrete but also greatly 4 ucts. It is written in a very informal 
- The handbook is profusely illustrated = affect the reputation of the producer. — It style making it easy to read and contains 
curves, diagrams, tables, photo- is of utmost importance, therefore, that several excellent illustrations made from 
a. standard procedures based on experience wood engravings. A limited supply of 
The ‘ ‘Handbook of ‘Stress and found to be reliable be used, from se- _ of this booklet are available through 
Analysis” is published by John Wiley and — curing the "sample ‘through all ‘phases of contact with the Forest Products Labor 
Sons, Inc., New York, N. Y., and sells for determining and reporting test results. | tory Employees Association, Madison, Wis. 
These recommended practices have for a 


calculating bric kwork. rather complete 
glossary of terms used in the refractory 
_ industry is contained in the closing chap- 
ter of this very informative | text. 
‘The 400-page Modern Refractory Prac- 
‘2 “tice i is offered without charge to users of 
tefrac tories, to libraries, and to heads of 
“departments in universities and technical 
schools. For general distribution or for 
student use, a charge is made which is : 


a much low ver tha: an t 1 the cost of prepar: tion. 


ol Testing Ready- y-Mixed 
Concrete 


raphy. Further information can be oh 
tained © by writing to Mr. West, Th 
Inst. of P aper Chemistry , Appleton, Wis, 


VERY interesting bookle 

has been pre pared and published by, and 


Toward Wiser Use of Wood 


history of fore st conservation and the ef 


concrete. for the most i in a very interesting manner the} 
@ 


principal purposé-summarizing arid inter-— 
preting ASTM standards of particular 
q interest to the ready-mixed concrete indus-- 
. = A secondary purpose is to supple- 
ern ae See recently off press, ment them in the light of experiences of © 
the Harbison-Walker Refractories Co. has ‘representative producers and testing engi- 
done a splendid job in presenting a very The testing methods referred to in 
_ comprehensive and interesting coverage of | the booklet deal with tests of the mixed 
various factors dealing with refractory ‘concrete only. | In addition to the ASTM 
materials and products. makeup of methods described in the booklet, there is 
“the book itself i is of high quality and ap- Bie list of allied ASTM standards. Th 
arance with a generous use of illustra- The booklet was prepared | by a special 
3 tions and photographs which help so much | ‘committee of the association. The chair- 
ip making such a text a to read. Be Fe man of the committee w was as Julius Warner er, 
In its preparation, special effort ie and editorial work and coordination was 
made to inc lude such engineering done by Fred artel and Stanton 
and technological data as will be most use- W 
ful to those interested in refractories and 
their applications. Included in the book = 
are chapters covering the several types of | 
refractories such as industri: ul, fire clay, 


Portuguese Publication on Cork 


PLICADA,” by 

silica and basic, with refer- Almeida’ Garrett, (written in Portuguese) 

a ence made to the many products of the is an earnest attempt to bring ok 
company for these particular uses. 


and acid- refractory product on Portuguese industrial cork. Three 


technologists all the available information 


are also described with much valuable i in- sections of the ‘book cover Raw M: aterials 


‘Some Recent “Books 


a 


Motor and Engine» Lubrication. 

; Carl W. Georgi, Quaker State Oil Refining 
Cor , Buffalo, N N 

hold] P ublishing Corp., 330 W est Forty. 

second St., N. Y. $8.50. 


of "My Years. Albert 


stein. 276 pages. Philosophical Library 
Inc., 15 East 40th St., New York 16, N. Y. 
Phenomena, ‘oms and Molecules. 
“Irving Langmuir. 400 pages. Philo 
sophical Library, Inc., 15 East 40th St, 
Pocket Encyclopedi: of Atomic Energy. | 
Frank Gaynor, editor. 200 pages. Phik 
osophical | Library, Inc., 15 East 40th St, 
New York 16,N.Y. $7.50. 
Primary Batteries. ~ George Wood Vi 
nal, Sc.D., Physicist, National Bureau of 
Standards. 329 pages. John Wiley & 
_ Sons, Inc., 440 Fourth Ave., New York | 


Welding Handbook. 3rd Ed. Welding 
Handbook Committee. 1579 pages 


_ American Welding Society, 33 West 39th 
New York 18,N. Y. $12.  & 


formation furnished covering properties and Products, Thermal, Acoustic, and Fortschritte und Forschungen im Bau- 


7 and factors entering into their use. Com- Vibration Insul: ution, and Pre 

eS _ plete data are available in the form of Use and Manufacture of Cork. _ A rather 
tables and illustrations on standard sizes a _ extensive bibliography contains references, — 
ot and modified | shapes. V aluable knowl- he 60 per cent of which are American. . 
edge is furnished in chapters on the selec- Further information can be obtained by 
ee tion and use of refractories and on proper- _ ow riting to Almeida Garrett, c/o Livraria 
ties. Fs Reference i is made to the Manual al 3 Ferin, L.”*, 70 Rua Nova do . Almada, 


STM BU 


oblems in the  wesen (Magazine) Franckh’sche 


lagshandlung W. Keller & Co. , Stuttgart 
Pfizerstrasse 5-7, Germany. A current 
issue (Reihe C, Heft 1) contains what may 
be a rather significant paper on water Va 

or condensation and permeability it 


Bauten,” K.  K. Egner. 


uilding materials (““Feuchtigkeitsdureh- 
und W. mn 
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Ppleton, 
ulp ang 
tly, and 
interest 
A list of 
bibliog. 


number of revolutions of a power 
bibliog. | fication, including a questionnaire survey of the aircraft industry, is dis- operated buffing wheel required per 
| be ob “- cussed in ¢ detail. The following properties of rubbing compounds were deter- — square foot of surface varied from 75 
mined: -eaking number, low- ~temperature ‘stability, freezing point, flash to 1500. Most companies based their 
on, Wis, point, chemical attack, corrosiveness, pH, and rubbing efficiency. Results selection of the compound used on shop 
of tests of 21 rubbing compounds are given. A possible use of the rubbing preference, ‘only one reporting 
efficiency test procedure to determine the speed of dry of lacquers le. laboratory. eveluation,: 
to the point of being rei to be rubbed is outlined. even simple labora 
Eight different rubbing compounds w were 


and de 
ner the 
| the ef 
oratory 
of the 
st. prod. 
nformal 
‘Ontains 
le from 
pply of 
through 
Labors- 
on, Wis, 


ication. 
tefining 
Rein- 


"a owed by the use of a rubbing compound 4. How many man-hours are : 

to remove the sanding pattern, ‘ in using rubbing compound ona out this w work. 
Library | peel,” dried overspray, dust particles, pl: The test methods and specification 

, N.Y, “ete "While a large number of rubbing _ “5. Approximately how many strokes, requirements which were dev eloped are 
are commercially availa ble, the ease of a hand rubbing compound, divisible into four categories, under: rail 
ecules revolutions, in the case of a machine — which they w will in some de- 

th St, | reported in this paper was performed as procedurey 
eS a basis for a specification covering rub- OW hat rubbing compounds | have Provisions for the safety of personnel 
od Vi- | bing compounds. The specification was found particularly effective? were ade in the specification resulting 
reau of | subsequently issued as Bureau of Aero- “8, ‘Do you prefer to have the wax in- from, this w ork by including a general 
nauties Specification (Aer.)# -corporated in the rubbing or is a prohibition of materials constituting a 


ity in 

dureh- 

jon 


| 
booklet 

by, and} 

the 

emorate 

d by the 


a hemist, Aeronautical Materials Labora- 


Bureau of Aeronautics 52R17 


luation Ru bing Comm for Use on 


By Roy / Machlowitz" 


estimated number of 
strokes used per square foot rang- 
ing from 15 to 50. The estimates of ‘the 


5 surfaces of naval aircraft. The procedure followed in preparing the Speci- 


one, Sample M in this report. 
This material was, however, used for 
both hand and buffing wheel a application 

by different manufacturers. Two manu= 


lem of pore aerodynamic: ally pe! formance desired, is essential driven buffer application of rubbing: 


or the preparation of such a specifica- 
for the prepa f such a sp compounds. One objection was the re- 
tion, The following questionnaire was 


~ 


tion, product requirements, 


smooth surfaces to minimize speed-res 
jngdrag and turbulence. Since the cor- 
rosive conditions encountered by naval __ therefore prepared and sent to 1 leading 
aireraft aboard aircraft carriers at sea aircraft manufacturers: 
extremely smooth painted surfaces must ext of Queste vonaure: 
Bhs: obtained without the use of weight-in- “1, . Do eiieaiiee use a rubbing compound as 
creasing: multiple coats of paint. agent or to ren 
sure proper application of the standard ~ 4 orange peel, lumps, etc., in the lacquer 


— 2, Do you apply the rubbing com 


j using a hand rubbing material only in rubbing compounds listed omas’ 
‘Aeronautics Specification SR-156a.?_T inaccessible to machine or Register, in dition to those ‘named 
_ attain the smoothest possible paint film, y do you use a hand rubbing compound more _jn the replies to the questionnaire, w — 

Ipaper in laboratory test p program. A total of 21 
sanded with Wetordry sandpaper, fol- finishing procedure? samples was received and used through- 


moval of paint from rivet heads. ~The e 

other was that the rapidly revolving 
disk scattered the compound, interferi ing 

nearby workers. These two 


facturers reported that hand application 

rubbing compounds was more rapid 
and efficient than 
completion of the questionnaire 
: ‘study, all the major 


are performed i in accordance with a care- 
fully devised specification, Bureau of — 


separate wax preferred?” medical hazard or producing obnoxious” 
"vapors. . This w was supplemented by 


_ INVITED, either for publication or for the at-_ The replies to the questionnaire in in- 


_ tention of the author. Address all communica- 
to A.S.T.M. Headquarters, Race St., 


dicated that certain general practices 
prevailed i in the aircraft m mi: inufacturers’ 
of rubbing compounds. ~All used 


W etordry sandpaper prior to the 


plication of rubbing compounds. All low. concentrations only. 


ie 
yreferred a separate wax to one incor-— 
ureau of Aeronautics Specification SR-156a Storage and Shipment Qualities: 
fr Produc Aircraft, Application and Treatment porated in the compound. The esti- 
roducing Aerodynamically ‘nates of "the number man- -hours The of conditions under 


ION OF THIS PAPER IS_ 


The opinions expressed in this. are those 
a the author and not necessarily official opinions 
of — Naval Air Experimental Station or the 


# tory, Naval Air Experimental Station, Naval Air 


Meterial Center, Naval Base, Philadelphia, Pa. _ 


Jan 3,1949. 
of cs. ‘quired per plane varied from 16 to 50. 
Question 5 elicited a wide range of re- throughout the complex naval supply 
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er), Amendment-1—Rubbing Compound (for 
Lacquered Surfaces), dated September 12, 1949. 


Pr 
— 


cL. 

eed 

— 

HE DEVELOPMENT of air- Information as 

ng speeds in the trans-sonic the produ 

it 

galt 

— 

4 

— 

39th — 

Ver itted in_ : 

vurrent 

at may — 

1950 | Deeg 

— 


tions contain provisions designed to 


tests were included, though some of 


Caking Number Test (for liquid samples 
only) —Duplicate 50-ml. samples of the 
‘compound in Fisher Scientific Co. ‘No. 
tubes were centrifuged for one 
minute at 500° rpm. The number of 

loosen the cake of abrasive which formed j 
in the tube was noted, with a maximum | 
of 20 being permitted. | The deficienc ies 
Be this test have been cited elsew here.® yo 
Low Temperature Stability Test.— 


insure the ‘stability of the rubbing com- 
pounds when stored at low t tempera-_ 


tures, duplicate samples o of compound 
were subjected to three 2-hr. periods at 


= + 4 F. with 1-hr. periods at 117° 


were used to prevent | the temperature 1, 1.—Over- ver-All View of Rubbing Efficiency Test Set-up. 
rcle from being too severe on the ma- 


_ terials under test or the glassware used 
2a in the test. After ' thawing at room tem- 
perature for 16 hr. an acceptable ma- 
a | terial must be restorable to its original | 
aot, appearance by vigorous manual shak- 
4 Freezing Point (for liquid samples 


used except that the sample is not pre- 
heated and the point of cessation of 
movement is called the freezing point 4 
rather than the pour point. The com- 


a 


pound i is not considered acceptable. if it re 
| 
lash Federal Speiication 


of the Pensky-Martens Closed Tester” 
- was used to determine the flash point 


being 60C. (140 F.). The use of a clos ed 


Fig. 2. .—Component Parts of Head of Jig. 
was known that none of the ring 80 that | the ‘registered temperature was most commonly y employed i in 
compounds tested contained any the actual | temperature -aireraft. | 
flash solvents. It was found that the the soivents w vhich were being ‘ignited, Chemical Attack, 


cup tester rather than an open cup 


_ values obtained using an open cup tester since open cup methods do not permit. . panels were prepared by coating abe 
re. were as much as 20 C. below the flash stirring of the sample during a deter-— _ minum panels with one coat of AN- e. 
point of the ingredient having the lowest + “mination . This difficulty was elimi- 656 zine chromate primer and two coats 
flash point. This anomaly may by the use of the Pensky-Martens of AN- L-29° insignia white lacquer, in 
tester, which has a built-in stirring accordance with standard practice. 
: terials b being tested j is considered. | Rub- ‘ vice rather than either the open cup or _ After drying, the © panels were covered 
A bing compounds contain large percent-_ the Tag closed — rindi? with rubbing compound and kept at 
ages of abrasives. These siliceous ma- room temperature for 24 hr., after which 
terials were forming an insulating shield — = _ the lower halves were wiped clean, using 
~ around thecentrally located thermometer —. The following tests: were wr to . asoft cloth, and the paint film examined 
determine whether the rubbing com-— for evidence of attack. ' Twenty-four 
‘pounds would have any deleterious hours later, the upper halves were also 
No. 156, January, 1949, p. 46. on surfaces or the metal w iped clean and the paint film examined. 


— 


— 
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— 
q 
— 
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No evidence chemical attack, such as then the mare procedure | of T by 
4 pitting or discoloration, is permitted. a section of a wing instrumented “using a rubbing compound under 
q Corrosiveness.- .—Duplicate aluminum- with Strain gages and was considered conditions may be measured in a variety 
oh aluminum 1 alloy panels, Specifiea- _ sufficiently indicative for the purpose. = of ways including the use of a Brush | 
tion AN-A-13, were coated with rubbing It was found that light rubbing or pressure drop of stream 


compound and kept at room tempera-_ 
ture for 24 hr., , after which the lower 
halves were wiped clean, using a soft — 
and the panels examined for 
evidence of corrosion. After an addi- 
tional 24 hr., the upper halves were also — 
wiped clean. No corrosive attack, dis- 

eee, or more than n slight staining 
Determination — --A 104 +0.5-g. sam- 

ple of the rubbing compound was stirred 

| with 75 ml. of freshly boiled and cooled 
distilled water and then pH was” 
measured electrometrically. value of 


4 10.7 or less is required. aati 
) 


bing force was 15 lb. while 20- to 25-lb 
rubbing could be maintained for only 
brief intervals. _ The 8- and 15-Ib. a in weight : as a result of the rubbing test 


we ere selected as constituting ‘minimum — an with v isual examination was 


and average conditions with the — _ chosen as a simple, direct means of ' 


istered about 8 lb. The average rub- = — of of flowing over r the panel _ These 


of strokes serving as the variable limit- measuring rubbing 

ing the severity of rubbing. Preliminary efficiency. 
tests showed that lacquered panels” detailed of the rubbing 
rubbed with 100 strokes under 8-lb. load efficiency test included in the specifica-_ = 
“good looking” surfaces. The former 


ceptable usability while the latter signe on strip of may 
securely clamped to and stretched taut 
Rubbing Efficiency Test: ot particles likely to produce excessive over the block in order to - completely 
cover the bottom rubbing area. Provi- 
The tests described ‘thus far have been gouging under ler the increased load. — ee sion shall be made for the attachment of 

concerned with possible deterioration tests showe poor re- - lead weights to the top of the block in a 
= or deleterious effects on aircraft = producibility of results which was traced — ev enly apportioned manner to give total 


— 


materials. The performance properties to variations in the routinely - prepared — _ weights of 8 and 15 | Ib. The block shall 
of the rubbing compounds were deter- —_ test panels being used. The undesirable _ operated in a le vel, smooth, 
mined by the rubbing | efficiency test. were the result of the panels _ciprocating motion througha of 


satisfactory performance test must not having level surfaces and of varia- in. in a direction parallel to the length 
the following “criteria: tions in paint application. The use of the block. The block shall operate at 

_ variable human element should be pres- = machined level 3 by 5 by 0.125-in. cca a speed of 40 strokes per min., a stroke 
S.A. 1025 steel panels eliminated the considered as one complete 


ent; (2) the forces involved i in the test dere 

‘should be similar to those employed in __ ‘difficulty inherent in the previously used 

actual use; (3) the test panels must be _ 
aiform; “and (4) evaluation of the test = 


thin gage metal sheet stock. The use of turn to starting position, = Lene 
an automatic ‘spray ing machine (a Panels.—Steel panels 3 by 5 by 0.125 


rather simple mechanical device which 
. moved a rigidly mounted spray gun 11, one face of which shali be machined — 
sign ‘and ocr ena of the test ap- over a definite path at a pre-determined level, shall have the level face coated ; 
paratus shown in Figs. 1 and 2. The tate) eliminated variations in paint with one coat of zine chromate primer, — 
test machine has a power-driven re- application. _ The use of set values for Specification AN-P-656, and two coats 
ciprocating polishing head operating line pressure, fluid nozzle opening, dis- of aircraft gray lacquer, color number 
~~ a load which may be varied. tance from spray gun to panel, and rate i 512, Specification AN- L-29, in such a es 
| There is a counter to record the number _ Of gun travel resulted in the —— 2 manner that the total thickness of the oe 
of strokes used. The polishing head is - of sets of panels by different operators 4 dry coats is 1.6 +0.1 mil. (0. 0016 
eradled on the graphite-lubricated in which the maximum variation 0001 in.). After air-drying for 
port rods of the guided metal frame. paint _ film 1 thickness was less than days the panels shall be washed vigor- _ a as: 
_ This apparatus moves the rubbing head 0.0001 in., as measured by the Magne ously with mild soap solution to remove BF be ars 
q a level path in an undeviating, , back- gage. The line pressure and fluid nozzle _ loosely adhering paint particles on the — ee 
and-forth motion. The test load is opening used were deliberately chosen edges, rinsed, and dried thoroughly and 
borne equally over the entire rubbing an surface so weighed to ‘the nearest milligram. 
surface. The test conditions _ that the smoothing effect of the com- 
when desired. pound under test could be evaluated. Procedure. panel, 
Meeting ‘the second criterion (“Orange peel” is the term commonly : 
“somewhat more difficult since the forces  US¢d to describe a _pimply paint film block with the 5-in. dimension parallel to 
to be duplicated are subject to consider- having the texture of the skin of the length of the block. fresh strip of’ 


‘ in., conforming to Specification AN-S- 


securely in position beneath ‘the 


able variation. In production, rubbing coat of AN-P-656 zinc fannel, , Specification CCC-F-466, ‘Type 


compounds are generally used manually chromate primer and two coats of AN- =" shall | be clamped on the rubbing 
on aircraft surfaces by shop personnel 


L-29 aircraft gray |: acquer w were used as block. Weights shall be added to a tota 
who work at the job with human varia- ‘SPecified in Bureau of Aer rubbing block weight of 8 lb. 
tion in the intensity of effort expended. 2 af 


_ Control batches of milliliters rubbing: compound 
No exact way is available of mechani- = Puimer_ an acquer were set aside to - shall be measured by means of a cali- 


| cally duplicating the average force ap- _—/iminate variation in paint ma- brated plunger assembl , care being» 
rhich approximation of the forces involved, When used under field conditions the rubbing c compound ‘shall be: spread, using 
ng a five workers each rubbed a large painted = degree of smoothness resulting from the a spatula, as evenly as possible over the _ ai 
nd a panel resting on the platform of a0 to 50- —_use of a rubbing compound is a function — portion of the flannel which will at — 
four i lb. seale for 10 min. whi ‘le an observer pal of the compound used and the judgment the panel. The rubbing block shall ee i 
also | E- noted the loads recorded on the scale ofa skilled workman. This latter cri- - placed in position _and moved through © EE 
ined. | was much _ terion cannot, of course, be used in test strokes. This shall be repeated 
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and rubbing compound. he entire 
procedure shall be repeated, using a 
total rubbing block w veight of 15 lb, and 
only” 40 strokes. duplicate panel 
shall be tested in this ins ‘tance also, 
using fresh flanne! and compound, 


Results.—After ‘completion of the rub. 
procedure, the rubbing block shal] 
be lifted and the flannel discarded. The 
= shall be washed thor oughly, using 
oS a mild soap solution and a soft cloth, 
:E Each panel shall be dried thoroughly 
and w veighed. The loss in weight of each 
panel shall be calculated. The panels 
shall be examined visually, for 
smoothness and evidence of excessive 
4 
~ Duplicate determinations at each of 
-_ rubbing effici ‘iency test 
proved to differ by 3 mg. or less, which | 


ght discoloration 


on Alclad Surface 
—acceptable 
k 


—acceptable 
No attack | 


bility. for a test of this type. 
results obtained on all 21 


No attack 


attack 
attack 


Slight discoloration 
No attac 


Corrosive Attac 


No attac 
No attack 


nversions, the tube was alas ed and no cake was present. 


bl e 


a 
4 
able 


x 
* 


No attack 
No attack 


No attack 


No attack 


2 paper tare sl shown in! Table ~The re 
quirements of Bureau Aeronauties | 
‘Specification §2R17 (Aer), where ap 
plicable, are stated at the top of each 
column. It will be noted that a rather 
wide range exists among the 21 samples 
numerically, that is , flash point from 
134 F. (57 C.) to 13 70 F. (77 C.), pH 
from 7. 2 to 10.4 and sum of weight 
8 losses in the rubbing efficiency test from 
a 14 to 71 mg. Since all rubbing com- 
pounds are essentially alike in consisting 
of abrasives suspended in an oil-in-water 
owe, emulsion, the data reflect variations in 
the ingre: dients used—solv ent, , emulsi- 
pat fier and hardness and coarseness of the 
_ abrasives. In view of the existence ofa 
~ service need for three different | types ot 
‘rubbing ‘compounds, namely those 
which are best used | by hand, those which 
are best for use with ‘power-operated 
buffing wheels, and those which may be - 
used either way, the results of the rub- 
bing efficiency ‘test were used to  estab-— 
lish these three categories. Bureau of — 
Aeronautics Specification 52R17 (Aer) 
limits the machine-use-only type to 
those ) compounds producing a sum of the | 
losses u under the two test conditions of 
to 23 mg., hand-or-machine-use type 24 
— to 43 3 mg.., and hand-use-only type 44 to 
75 mg. Sample M, mentioned pre 
_ viously as being widely used in the ait 
 eraft industry, is an example of the in- 
An interesting side observation on the 
rubbing efficiency test is that by 
simple reversal of the two major vari- 
ables involved, the lacquer and the 
rubbing compound, the test has possi- 
use as @ measure of 


accept 


—acce 
No attac 
No attack 
attack 


attack 
Slight discoloratior 


—acce 


No attack 
Slight discoloration | 


Chemical Attack of 
Lacquered Surface © 


No attack 
No attack 
No attack 
No attack 
No attack 
No attack 


| Freezing Point| 
| (Liquids Only), 


After 2 


restor- 
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condition 
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OK 
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ild not be observed 


Readily 


umber 


(Liquids Only) 


Nur 


ng 


de 


th 


ompound Sample 


e 


Specification 
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The disappearance of the cake at 


4 Does not comply with specification requirement. — 
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n using one r ‘ompoun tilized to repare 
of lacquer dry to the of be ng using ‘rubbing compound, pre and u pare 
ready for rubbing. This point viously se lected the 01 one to be in an objective 
siderable 3 interest to ‘those who use lac- production. The weight los es pro- mean of evaluating rubbing compounds 
yer in production line operations, duced at the various drying intervals in terms of their eventual use. The 
notably the automobile industry, which would be a me asure of the lacquers’ specificati ion provides s a basis for equi- 
require fast drying lacquers So as to speed in drying to the point of being table competitive procurement without: 
avoid long delays prior to application of vo be rubbed. This res’ Tie ting manufacturers’ _in- 
rubbing compound, While this test should also, when suitably “modified, be 

has not been conducted in this manner — 

at the » author’ s laboratory, the following 
procedure would seem suitable: agroup _ in studying the effect of variations , the 


‘| of primed panels would be sprayed with | - in lacquer thinner composition on the test, provides a re slativ ely simpie method 


2 


| the lacquers to be tested under standard _ speed of lacquer drying to th the point of of determining the usabilit: + of rubbing 
of each conditions in an identical manner ing ready for rubbing. compounds. This test may possibly be 
to serve as a test of the speed 


tested at appropr iate drying intervals, 
30 min., min., min., of dry of lacquers to the point of being 


ready to be rubbed. 
cessive 


By K. 
y | 


28 
TABLE |. IDENTIFICATION TESTS. appreciably 
API Saponi-| coe fic ‘ient of friction | or the film: thie k- 
Diss “The rate of « evaporation of the various 
standpoint of evalu: ating the newer type 50 F. is also show n in II 
oils as compressor lubricants. In mak- ‘Takitited naph- 
ing this study, first, the properties of 
sort were de termined 
), pH N. Y., second, the requirements of the total oil consumed. In other 
-eight different ty pe compressors were ex- paraffin...| 29 0.03 00 words, over 95 per cent of the oil is 
amined, and, third, the best oil for each removed from the cyl linder walls: 


“type compressor was s selected. Since a ‘The p phy sical tests on ‘these oils are mechanical action, and ; any difference i: 


that time, for ‘the past sev eral years, shown i in Table I. the evaporation characteristics of 
results of this investigation have been Having selected the five oils is of no concern at the comparatively 


applied commercially with considerable were 1 “next subjected a gamut _low cylinder wall temperature. 


com- 
isting 
water 


al and chemical tests designed to The: film-strength values as measured 
\s a basis for the evaluation of the measure characteristics of inter rest from on the Almen machine are also given 
a in Table II. The compounded oil will ‘25 
slightly more | protection against, 14 
the ofa ‘ cuffing while the detergent oil is con- 
s cant, namely, to reduce friction and side rably _better in this oe  : 
ere: prevent wear . The he factors which are o of due 
interest in this connection are Viscosity, ition age w hich © extreme 
straight naphthene evaporation, film strength, and Water pressure agents offer no protection and, 
The ss same e naphthene oil inhibited reaction. therefore, only in rare cases. will a 
rust and oxidation. will be woted from Table II at, film strength oil be needed. 
The same -naphthene~ oil com- as would be expected, since all oils have Water affects the lubrication of an air 
pounded with 31 per the same viscosity a at 100 the naph- compressor in two ways. If it condenses 
thene oils are less viscous ‘at 210° the cylinder walls it will interfere 
A 


y 
detergent eee ey ‘a: Calculations show, however, using the ow ith lubrication and cause wear. If it 
A ZN/P formula applied to a conventional is present in ‘any portion of the system, 
that the ‘difference in vi is- rusting may Rusting in acom- 


- cosity at 210° F. . betw een the oils i is not 
au 


—DISCUSSION OF THIS” PAP Is 


FACTORS. 


to ASTM Headquarters, 1916 Race St., Phila- |r| urd Evaporation, 


INVITED, either for ppeieoticn or for the atten- 


tion of the author. | ae 


ddress all communications 


Res h Divisi Deterge ent parafhi 
Company, New York, careh D parafin. 
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ACTION. 


TABLE UL. _WATER RE 


q a 

— 
of the different oils to form carbon on 


+ 


in Table VI, on “their service per. 


It will be noted that neit 

-Inhibited naphthene........) Nonemulsifying el her} mal] 

Detergent paraffin.......... Emulsifiable the oxidation resistance nor the | carbon 
Straight paraffin........... Nonemulsifying _ residue tests evaluated the oils in 


Straight naphthene......... -Nonemulsifying 


"service rating. Consequently, ‘it w 
necessary to devise a special teat a 
which the oil was exposed on a flat plate 


ina thin film for 24 hr. at various ten. 


TABLE IV —CONDITION OF AIR PASSING THROUGH 100-LB. SINGLE-STAGE 


various points. From Table IV, it will ; relation to autogenous ignition tem 


4 . sure, ‘Temperature, | Relative Humid- 
’ > > 
| deg. Fabr. bat ity, percent peratures and residue determined, 
eginning of expected, checked very well with sery-| 
experience. It also will be noted | 
After-cooler at 138 Be that the carbon- forming tendency also | spe 
Tool exhaust...................- oils which ev ‘aporate quickly leave the} cat 
since the rust may reach the ABLE COMPRESSOR It will also be noted, as would bee is 
DISCHARGE TEMPERATURE. _ ted, that the flasl t a 
rubbing surfaces of either the co compressor pecte iat the flash point correlated = 
or the pneumatically operated ma- Compression with the rate of evaporation and the 
chines, It will be noted from Table III carbon formation. This is of interest in | rie 
| 
sat the five oils were subjected Single-Stage | Two-Stage connection with air receiver fires, and on 
Cabinet Test and their rust protection ‘there w as general agreement. that to flo 
qualities compared. It was found that nees, an oil having 
Residue, | oz. per sq. Flash Point, Oxidation ac 
that if good water separation is desired, Genk ASEM percent, Resistance 
would be yreferred. If, on the other Inhibited naphthene...... | 0.026 
nand, water is actually condensing on Compounded naphthene. . 10 0.031 395 0. 03 <j 
lubricant is needed and either the deter- a 
or the compounded oil should be | — 
used. TYPICAL RESULTS,” 7 the tendency to form carbon should 
To determine where condensation be use d, and that flash point should not 
Th 
occurs i in ‘compressed air air stem, Temperature, be given consideration since it is a 
Naphthene Paraffin hed fact that flash point has no 


be. pated that even though air having perature. ‘identally, the ASTM ale tl 
‘relative humidity of 100 per cent is | togenous ignition “temperature of the | 0 


_ pressor, the only place that the air TABLE VIII.—LOW-TEMPERATURE CHAR ACTERISTICS. 


air system is in the after-cooler in Oils Saybolt Universal sec., Fabr.. h 
the distribution lines s. Thus, an emul- Fahr. __deg. Fahr. Viscosity _ ASTM D'567_ D 567 | ASTMD9 7 

4 sifiable oil is seldom needed in compres- Inhibited nephthene. . . 


is considerably below atmospheric tem- — 


under which car bon forms deserv e 


five oils was in each case close to 700 F. 
4 lable VII gives the thin film residue test | 
“Diggest problem ‘in com temperatures at the valve on two of the oils from which it will be 
pressor lubrication is the operator, who, _-various pressures, _and it will be noted noted that, regardless of temperature, 
on obscrving wear, increases the amount — - that the temperature may Vv ary from the naphthene oil leaves the least resi- 
of oil to the compressor whic F F. to 500 F. the “discharge due. interest is the fact that at the 
‘results in excessive carbonization at the valves es the lubricant therefore lies on a lower - temperatures the deposit was wet 
fe discharge valves. _ Wearinacompressor _ fiat, often horizontal surface exposed to and soft and at the higher temperatures 
is usually due to contamination of the high temperatures for a considerable dry: and hard. 

air and seldom to insufficient length of time. This results in the The low-temperature characteristies 
formation of carbon, the amount and are of importance, , for example, in 


o nature of which depends on the type of on air compressors and refrigers- 
8 the compression ‘temperature, and tion machines. In n the latter, the pour 


4 cient and supersaturated a air the 


In to select a ratory. test at which wax may form is an important 
Ww Ww ould correlate Ww vith tendene; In air compres 
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Therefore, 


g 


[ia 

ii 

= 

a 

q 

q 

— 

— 

valve. 


om. the temperature at w vhich the 
‘reaches certain viscosity, 
30,000 ybolt Universal sec. is the 
major consideration, it will, be 
noted from Table VIII that the oils 
Bee satisfactory starting temperature. 
Putting the above information to 


conventional single or tw air a 
*rmined, “compressor, ‘Under ‘normal rating 
would conditions, any good grade power plant 
ith sery. or general indust rial oil Iwill ne, 
 Note| | lubricate the air compressor. ‘Under 
ncy alsy special conditions, some of which will be ; 
on—the enumerated, the lubricant must 
ave the carefully selected. - 
Should carbon deposits form on the 
d be ex. discharge valve, then either : a naphthenic 
rrelated a detergent oil should be selected. 
and the Normally, the naphthenic oils are supe-_ 
terest in “rior; howeve er, there are designs where 


and on 


the detergent oils hav proved most 
1s 


satisfactory. Apparently the rate of 
‘flow of the oil across the discharge valve — 
is the determining factor. If the oil lies 
stagnant, a straight naphthenic oil is” 
Tey to be best. 

the valv e surface, then the detergent 
= of the heavy duty oils ¢ can be - 


xidation 


“needed, then the rust and oxidation i in- 
hibited oils should be used. con- 
| densation of water on the ey linder walls 
4 causing wear, then either the detergent 


or the compounded oil is prefe rred. In 
the rare case where scuffing occurs, the 
high film of the detergent oils 
be used to advantage. Where low. 
temperatures are encountered, the higher 
has 0 
n tem selected. If oil-free air is needed as in 


we ale 


of the 
volatile paraffin- base oil of fairly y 


Point, For high- -pressure air compressors 
‘ahr., 
D 97 


high q's 


™ 


pressure but often because of 
5 DT the necessity of | keeping the stuffing — 
sealed. Since heavi ier 


box well 
naphthenic ils are rather difficult to 
manage at atmospheric temperatures, 
where heavy oils are required, paraffin- 
base lubricants ‘are generally used. 
Such oils’ are also preferred | because of 
their greater r resistance to oxidation, 


a 
machines where there a 

higher concentration of oxygen. Should 


posits occur, however, the 


Raphthenic be used. In 


is “interesting to. note extent 


W here other than air are com-_ 


‘TABLE IX.—EFFECT OF 


such as 


h the higher viscosity index have the & 


15 O00 


practical use, let us first consider the Based on Ta. 3 of “Viscosity of Lubricants offe red. 


Mechanical Engineering, 


cylinder oils are recommended. 
_ Viscosity index paraffin oils should be + _ Air compressors are used in connection. 


the case of food processing or diving . 
operations, then a straight mineral non- : 


q 
Which is more prone to occur in high- — 


viscosity increases under pressure. the diesel engine i is applied to the super-- 


RESSURE ON 
VISCOSITY OF A TYPICAL HEAVY 
COMPRESSOR OIL®° 
Saybolt U niversal 


at 
sec. 
(c alculated) 


Pressure, 


000 


Under High Pressure,’ Hersey and Hopkins, 
ecember, 1945, p. (822. 


pre ssed, 


_str aight 


hydrogen, freon, and ammonia, Straig sht 
mineral oils are also used with hydrogen 

sulfide and sulfur dioxide. However, 
4 where such gases containing sulfur are 
used, extreme care must be taken to 

keep the oil dry and av oid entrance of 


water into the system. Compressors 


handling oxygen and chlorine should be 


built so that no lubrication is required. 
pressed, there are --several factors that 
4 must be taken into consideration, such as 
— the absorption of gas by the lubricant. 


If the oil flows across = Therefore, norm: ally v when c¢ compressing — 


petroleum gases the oil viscosity should 
be about one grade heavier than when ; 
compressing air. ‘If the gs gas contains 
liquid petroleum, suc has entrained gaso-— 


- stable refinery gases are compressed, the | 
detergent oiis have been found most 
a 
_ effective in prev enting gum and lacquer 
deposits. Where petroleum gases are 


compressed to high: pressures, steam 


with diesel engine applications. For 
starting air compressor previous 


F comments apply. For the injection’ air 


compressor, which is usually an integral 
of air injection diesel _ engines, 
compounded oils are often used. Here 


heav ier oils are “usually recommended, problem is the p prolongation of the 
not only because of the increased com-— 


life of the intercooler made of copper — 
tubes through | which the air passes at 


high velocity. Rapid erosion of these 


tubes occurs due to the combination of 
the high v velocity and any foreign par- 
ticles in the air stream. Compounded 


detergent oils, on the other hand, havea 


scoring effect and tend to shor ten the 


_ life of the inter-cooler tubes. Pe oils have proved satisfactory 1 in prevent- 


The third application of air com- 
the ‘superchargers the scavenger 
blowers which furnish air directly to the © 
engine. These blowers operate at high 
speed and require a light oil for bearing 

lubrication. Often the same oil used in 


blower 
: 


LETIN. 


ASTM BULL 


“should 


ant required is for ‘the bearings 


‘resist the washing effect. Ww here un- 


type oils. 


pressors in diesel engine operation is > 4 


im most case: 


tems. With rare exceptions, the naph- vow. Ss 
thenic oils having low pour: points and 
good water separating characteristics 


-_pressors, such as the vane type, re require 
heavier oils to seal the rubbing surfaces > 
and prevent wear. . The hot plate effect, 
ls absent in these machines, and con- cab 
seque ntiy, paraffin base oils, often econ- 


nl aining rust and oxidation inhibitors, are 


is, 


only 


centrifug: il blowers 
which are usually grease jubrieated. 
highest quality anti ifric tion bearing 
lubricants are recommended, this 
has proved to be rather severe e service. 


Where petroleum gases are The > bearings are the principal ele- 


ments re requiring lubrication on the axial = 


_ flow compressor, and a light viscosity — 
rust and oxidation inhibited oil is 


> 


A vacuum pump 1s essentially a com-— 


below atmospheric a and a 
“sure near atmospheric. ‘The paraffin 
: base oils are generally recommended for 
acuum pumps for, being least volatile, 
a their consumpti ion will be lowest. There 
is also an absence of any heat condition 
which would require the naphthenic 
‘high-vacuum pumps, 
the oil should be most carefully selected, 
a narrow cut paraffin stock being Te 
quired, _ In many applications a con- 
siderable amount of water enters at the 
vacuum pump intake and: at the same 
time the | amount of oil leaving the 
"vacuum pu pump at the discharge valve is 
5 considerable. This mixture of oil and — 
water is usually removed from the air 
by a separator which i is an integral part 
of the vacuum pump. From this 
arator, the water is drained off and the 
oil is returned to the compressor lubri-— 
cation system. It is, therefore, highly Ps ai 
I important that the oil have good water- 


separating characteristics. — Where the 
oils seem to resist this erosion, while the pa 


vacuum pump ‘is handling. air or other 
gases containing foreign matter, as in 
case in pigment industries, detergent 


Considerable care should be used in 
selecting a lubricant for a “compressor. 
However, the problems involved are 
ow ell recognized and their solutions well 
known. if the lubrication recommenda- 
tions of a hy engineer 


it 


irbon independent [ubricavion system 4 
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P Panel 


Disc 


scussion 


is a st accurate we have, 
ata technical session of D-1 on “Paint, V arnish, Lacquer, Howev er, we have the problem of 


P roduc ts of me America an Socie iety for Tenting g Materials. | dit was held « on W ednesd: ay _ being sure that the standard with Which | 
we make the comparison does not 
change. There are several ways of | such 
solving it. The fact that there are go | 
‘many way 8 is testimony to the effect | 
‘that none of them is s completely s satis. 


BULLETIN, October, 1949, p. 86 W ell. received that the ene rs 
ast ee felt a Panel Discussion on ¢ Volorimetry this year might be i in| order ee oe 


Moderator for the Colorimetry panel was Walter C. Granville, Container Corpere- factory 
tion of America. Members of the panel were Francis Scofield, National Paint, can rete wet sample of the. imme 


[sit a 
end 
going 


material, and Ww hen that is. almost eX. 
hausted we can make up a new one to 
match it. But I think many of you are 


Varnish, and Lacquer Assn., Inc. ; tichard S. Hunter, Henry A. Gardner Labora- 
tory; y; M. P. Morse, E. I. du Pont de Nemours and Co.; and E. J. Dunn, d., and 
A E. Jacobsen, National Lead Co. 


’. Hipkins, Bell Telephone Laboratori ies, as Chairman of the Subcommittee on _ familiar - with the misadventures youg get | chang 
foie for Committee D-1, introduced Mr. eas ille as moderator. T he rest of the “into i in a few years using that procedure, color. 
panel members, in turn, were introduced then to the audience by Mr. Granville. - You can retain dried chips, putting | differe 
— Participants i in the discussion, from the audience, were M. R. Euv erard, Interchemi i- them away in a drawer with the hope | - jightn 
cal Corp.; Yee Silard, P hotovolt Corp.; L. A. Melsheimer, Caleo Chemical Div. s that they won’t get lost. or dirty. ~ Also | reflect 
Lh, American C yanamid Co. ; G. G. Sward, Scientific Section, , National Paint, Varnish, © you trust that they won’t get yellow in | for th 
and I Assn.; and L. Erikson, Braden-Sutphin Ink Co. the drawer as they sometimes do. vof the 
Mr. pte EB ~The purpose of this it to ap ve visual appearance; or they _ ably is the measurement on some instru. 2 
panel discussion is to bring to the atten- ‘May use it to mean an energy distribu-_ ment, spectrophotometer or colorim enoug 
__ tion of the members of Committee D- 1 — tion—a certain type of light. In other eter, which, though it doesn’t have | from 
a discussion of some of the most recent words, y you u psychological, ‘psycho- quite the accuracy of t the trained eye, 
Pras and thinking regarding sical, and physical meanings. has ‘memory “‘remember” 

“Measurement and spec ifications and _To help 3 you 1 understand f further some the color of a ago as compared with 
control, a as it applies to the g gener eral of the panel 1 members’ comments, the color 1 now Therefore, new work. differ 
ests of this ARES ery might think of the problem of color x ing standard can be made up to mateh _ tions 


measurement as relating to light the original. For some reason or other 
- souree, a surface (a light modifier), and — - this is Is done only i ina limited t number of 
eye which is the receptor of the light eases, Maybe people don’t trust the 
reflected from the light modifier which ‘instrument towel. 
guish between surfaces that differ very could be a paint or varnish. A photo- Mr. —There are a lot of 
little in color. Estimates have been cell, of course, can be substituted for the problems in getting satisfac tory color | 

th: it the number of different colors eye. Also rels iting to the problem i is a __ control with an instrument. little 


- which can be distinguished by. the eye fourth” part, in back of the eye—the dust may get on the lenses, or the optical 


First, why is color stan standardization a 
as me it seems that the 
‘Main reason is the eye can see 80 many 
_ different colors, | or the eye can distin- 


are of the order of five m illion. — I put on brain. I think that can be considered _ adjustment of the beams may change — - stanc 
blackboard the figure on e million, “as a separate | entity. 8 you enough to o change the g geometry of illum- 
a conservative 2 estimate of the number shave four separate factors in this prob- ination; asa consequence, the result , year 
of colors w hich the eye can distinguish; lem of color measurement, t the light. that the instrument gives one year may i = 
we “may modify that figure the modifier, the receptor, and differ slightly from that given the year 
the discussion. the interpreter — the brain, —— | 

this group, color is me: sured and in this: lationship between The situation is much 1 improved if with 
«Spe cified in several principal ways. Iti is eolor imetry and paint we might discuss can use at all Il times reasonably per- | blac 
specified in terms of a retained sample =” control of working - standards for - manent color standards, such as as panels tn 


ofa product, a paint, | or a varnish; itis visual comparison and ask members of © of porcelain enamel, or opaque | ‘glass. | R ulere 


specified ‘in’ term s of fundamental ps panel for comment. Perhaps Mr. You then Measure each of your paint | be 
_ Scofield would have some comments on a colors relative to the permanent panel 8 


sical on the particular 
or it is specified in terms 
some intermediate primary standard, 
the measurement describing the rela Comparison 


control of working standards. hes ¢ closest to it in color. I know of some | 


companies which are doing this at the 
_ present time and I believe they are 


having success. < stan 


tionship between the cclor in question — : > iin Scorierp. —In light of what Mr. | a The fact that instruments are, as you. 


and the standard. There seems to be — Granyv ille said a little earlier, the eye can have said, not so accurate as the human > 

one set color t terms that is suitable see | differences at least as accurately as. as eye causes the paint manufacturer 
xs all uses in our own particular field. | we can measure them. Also the eye is. hesitate. He vies completely trust 


familiar to this group are quite unfamil- being usually readily available and only : ‘ig Mr. Dunn. —I might wil an experi- 


to other gr groups, so you will have getting out of adjustment. ence of ours. am perhaps a little. 
Therefore the routine matching of ‘more optimistic than these other two 

color the: visual comparison with gentlemen who have spoken just now 
by far the simplest, about maintaining standards. We were 
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Mr. Dunn's talking about are If we find after several that 
considerably larger than ‘the smallest — the values hay ve drifted gradually in a 
q difference tha at a shi hader usually pan particula ir direction, it is time to re enew 
I recall some work done by the New plates standards are remade to correspond 
ork Paint F -roduction Club fourteen to the original values established for the 
years : ago, when a few selected pigments _ product. We have been quite surprised 

were ground in six different vehic les, fin: l that some of our whites which we ; 


thought were permanent were proved 


them. Finally we ‘made 1 up new 
and determined the fundamental data. 


We have been led to believe that we canned, and then measured on the 
should not expect any correlation among General Electric spectrophotometer im- 


of 
a 


to be not perm unent and in need of re- 
8 of such series of samples. However we mediately also after a period of placement rather frequently. 
re g | found surprising] dit iiferences. about 18 months. The curves for the Jacopsen. —What do you con- 


The differences found were primarily | a after- and before-aging period were in sider as your primary st: andard for the 
what you would call lightness differ-- most cases about the same but t they w ere spec trophotometer? 


satis. | 
ences. there is a color differe ance you sepa ~parated by | 9 to 1 per cent. gid At th: Morse. —We conside mag- 


the immediately want to know what kind. time—fourtees n years ago--we were not nesium oxide to be the primary standard 
[sit a diff erence 11 in going from the white sure whether but; since find agnesium “oxide 
of 
| end of the scale to the b lack; - is it in ‘oe _ some e deti ail of measure ment, r the ie ‘ult to prepare, we use a piece \ 


1are | going to greater depth of color or is ita “paint itself had changed. hite vitrolite glass which has been very 

i get | change of wave length or h hue around | ‘hese techniqu are carefully standardized by the Notional 
lure, color solid? With our colors the main developing gre: ate ibility anc d | Bureau of Standards. We refer all of 
tting | difference was prim: urily a change in think it is encouraging to hear Mr. our reflectance values to this piece of 
hope itrolite. We do not convert values toa 


mi ignesium oxide basis, but keep them 7 
allonthisvitrolitebasis. 
However, multiplying the sample 
reflec tance values by the vitrolite. 
values conve erts to a magnesium oxide 


for the original, and after a vear of aging © Pe [ am just a little suspicious, be a 
of the sealed can of pi tint, were almost that change in level of the curve 
rab. duplicates. The total curve m: Ly - shift 4 can be due to a chs ange in the —— 
stry. | as much as one per cent, and that is 5 tion of the vehicle throughout the paint. 
rim - enough for the eye to see r readily; but— a If the pigment tends to settle out and 
have from the point of view of practice val isn t dispersed to the same extent that it 
eye _considerations—from a production was origins lly, you will get a higher 
ber” ganization—it is is a reasons nable- match. 4 reading. [think in 1918 Merwin found 
with lt is not a close match by many ¢ olor | that by taking a paint and just adding 
‘ork. difference measurements and by equa- _ -= vehicle to it the reflect tance curve” 
atch tions used to express ‘color raised two or three per cent. 


ee 
ther but it is an accepted mate So when you get these differences you~ 


_jightness, or a change in the genera il s say thi at he can now interpret as 
coe 
Also The two Cc urv es we -e obtainec int : a ‘one per cent diffe rence. 


basi 
R. JACOBSEN ur experience over 
“the years has shown that the National 7 
‘Bureau of Standards has been doing a ons 
better job in evaluating standards than 
was possible ss say ten years ago. I think 
we are now able to obtain a 
-reliable and_ reproducible standards if 


= 


of | Sol inject just a little note of opti- begin to w wonder. Is it due to a color. ‘there’ need for replacements. s. In other 
the | mism here. I don’t think the pr oblem change--or what kind of a change is it? words, if your standard is seratched or 
| of maintaining color standards is quite _ Wouldn’t. you say there is still some destroyed, you can obtain a replacement 
tof | as bad as the color r experts putit. ‘problem? standard which will give values corre- 
olor MR ‘ScoFIELD.—One point has been Mr. Dunn.—I think that is very true. sponding to the origin: 
ittle | overlooked—unfortunately the process — In a laboratory where you are respon- _ I think this is a great help. :V We are 
ical cumulative. other w ords, the sible for trying to holda a color, you could now better equipped for making small 
standard has darkened, you make up a do it by. ‘this procedure. if you color difference measurements. ith- 
um- newone to match the standard, the next considering visual comparisons of suitable standards (regardless of the 
sult year the standard has some paint: out in the factory and didn’t ad ace uracy of the instruments which were 
nay | more. ‘the same qu: antities of v ehicle you may thus available) it was impossible for us 
ear | ~ One paint manufacturer ‘tok ime that — get what appear to be lighter and lighter — obtain any real correlation between 

he was making a blue for many years colors to the hotometrically- laboratories or even to study samples of 
dif with “ultramarine shaded with lamp- these may give you the same color: paint or pigment and know that the 
per- black. When he restudied the original analysis. In other words, there are such values were reproducible from year to 
nels. formula, he found it had started as pure characteristics as gloss and texture which yer. 


- ultramarine | and through the years affect the appearance of colors to the eye 


ass. Mr. Hunrer.—This is an important 
increasing amounts of lampblack were and you must take these 


point. instrument t used forecolor 


added i in order to match the so- called into consideration also. ‘measurement any\ where is” merely 
yme standard. Morse.—Our experience is comparer of unknowns and standards. 
the mm 


Mr. Dunn. —Of course if you use this parently sit similar to » Mr. Dunn’s sinthat Mr. Granviere.—To summarize the 
are Hf year's paint a year hence as your ‘color _ connection n. Wi e are using the Beck- a ae of control of working standards — 
|: standard that may be true. But if you man spectrophotometer to control our for visual comparison, our instrument 


you | use chromaticity coordinates, excitation dry-plate— standards. We meas- techniques are improving and we are 
nan purity, dominant wave length, lightness - ure the standard of a particular product able to make more accurate measure- 


to | = and similar functions, anytime on the spectrophotometer and calculate = ments. However, ihe eye can still see 


ust | You make : a paint to match the data values which, it appears to us, determine _ smaller differences than can be measured 
ie - you are not shifting your color standard. the color of this material. Since a PE with surety. The principal problem 2 


“4 
- batch of these standards i is made 
at one time, once ‘month one panel 


eri- You don’t require the can of paint as - 
You do require the funda- 
mental data and you can alw: ays main- 

| oe ae a color if you make your paint | to 
= the original funds data. 


Mr. ILLE. —Of 


then, in use of | working standards for 
al comparison, is to control the 
the batch is checked on the spec- standard by which the 
values | made. . Dos you gentlemen agree for the 
ith the most part with that? 


i tometer, beca |. 
| damental data | 
pt the paints 
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Mr. . 


Mr. —That is right. 


—We always seem ty 
This his Mr. p.—Mr. Hunter revert to the eye as the criterion of Minj. 


which these color measure It is almost without meaning t y How about colors oth 

ments. _ There — are several different is almost without meaning to say er than whites 

"methods, in gener al, ight be used. that an instrument is more precise than Mr. Morse? heard you make the 
: the human eye, because we have no way _ statement that you didn’ t like to 


hotometers 
working, of knowing whether there i is a real Lcolor 4 limited to matching the same spectro. 


make the comparison with the 8 ample difference unless we can see eee 
either visually colorimeter. | think there is one other point, in that 
Mr. Hunter, what is your feeling connection. It has been my experience 


about y of p ~  golorimeter, a single instrument, ‘par- 


? 
Mn Howren.—T judge you mean the ticularly | by a single trained operator, 


can have extremely high precision (re- 
= = producibility) all of the evidence I have _spectrophotometric curves. If you had 


“respond to different wave lengths in bess that in many cases they agree pretty a b Waate sample tl that appeared slightly 

— with the visual judgments—but. we yellow to the eye with respect to the 
nearly the same ‘manner as the normal ‘ 

little or no information as to standard and both were of approxi. 

the: reproducibility or agreement ‘mately the same the Spec- 

tween two different presumably identical 


photometric curve and duplicating jt 
since there was even some indication of 
variation. Would you discuss, for 4 
- moment, the difference between batches? 
Morse.—It is our experieng 
_ that the small differences we look for in 


whites are small ‘differences: indeed, ip 


devel 
differ 
Or ir 
make 
limit. 


i. In general, the colorimeters can be 
made accurate instruments for the 


] 
machines _would be. Of course, the ‘tremely similar. 
measurement of color differences. That accuracy is limited by the accuracy of Granvitte.—Would they 
uF difference you are measuring, that is Mr. Morse.—No, they would not be. = 
something else, but for absolute values _ parallel. reason is that yellow or} 
they will give the exact color specifica- 

tia sf r so-called any colorimeter y your ‘accuracy is  blueness in a white produces curve} 
limited by the aceuracy of the standard is slightly dipped, that is, the Slope | 


4 
and ph —A few minutes ago standard. or instance, if you sub] 


exact duplicates of the spectral response this 
funetions 8 said we were using spectrophotometers tracted the avera ge reflectance in. the 


3 in our work, The reason for that blue region from the average reflectance 


_ Of course, as a result of Jacobsen’s that we have yet to find a colorimeter in the yellow—red regions for both to 8 
famous work, we have called the that we consider entirely satisfactory sample and standard and found 
‘standard observer ‘into question. for the measurement of small color dif- ence as much as 0.15 per. cent between | 

Jacobsen, you will remember, dis- ferences, particularly, small differences the values for standard and 


about two years ago that his in whites. I think Mr. Hunter and visual difference would be present, 


color -matchers at Sayr reville wer rere. not 


Mr. Scofield are right in that the pre- ‘So you can see that your chances | 

obtaining the same yellowness compari- ai cision of colorimeters is high, if they of detecting small color differances by y 
sons of rutile and anatase titanium pig- speak © about colors which are not comparing spectrophotometric - curves mat 
_ ments as he obtained from spectro- 4 neutral, such as whites. Butinthecase are slight. In my opinion you would | 
photometry and computation with the — of whites we have found that the present — - have to actually work with the reflect- abot 


LCI. o bserver.. ‘When he asked Dr. 


=) sa lorimeters are not recise enough to ce values rather than the curves. _ = 
udd at the Bureau of Standards : about P g = ance va rves. 


detect the small differences. Therefore y Mr. GRANVILLE. —Is see. Would this a 
we use the spectrophotometer which be a fair statement? _ Suppose } you have 
that have greater response searcely gives the precision necessary. series of batches of white. They can 
| Although the question was 18 about be represented by a fe amily of curves 
‘than the standard observer.” So even = ia accuracy, all this talk has been on pre- _ differing fr om each. other by very small 
standard observer is in “question. amounts, but none of the curves are 
I say this to emphasize that to obtain: Mr. Hunte r.—We admitted that parallel to one another. Though | you 
what we might call absolute accuracy in ‘the accuracy w: ‘asn’t satisfactory. may be looking for differences in 
color measurement is very difficult. I will admit further that the smallest region, the variations in that region may | 
: cd By absolute accuracy I mean numbers ~ > difference in color ever shown me was be different for each batch. In ‘other | s 
* =. representing a color as an al that between two white refrigerator — _ words, five batches which you consider 
“S average observer would see it. — _ enamels furnished by Mr. Morse. ie visually to be the same color may differ” 
On the other hand, difference meas- Mr. GRANVILLE. —W fell, accuracy from one another by small counteracting 
urements can be made with high pre- seems to be a problem even with the amounts (plus in one region is counter | 
cision when we are comparing one sam~- spectrophotometer. You say, Mr. 
Morse, that the instrument is scarcely 
J a the color-difference meter I think we - to measure these small differences. 
can detect any color difference that “a is right. Fur 
trained observer can see. don’ it is not enough | to just get a 
believe we can do better, but I do measurement with an instrument. The type of illumination, which is usually 
believe we can do practically as well, question is how to translate reflectance ‘considered as “as north daylight o or its 
Mr. Granvite.—You mean, if given values into color differences that an ob- - equivalent. So, considered just on that 
a permanent standard and then a batch _ server would see. You must have a sys- ° one basis, it is possible to have perfect 
_ Supposedly n near ve color to it, you | tem which will agree quite well w vith what : visual matches and yet have different 
an observer would see. Soitseemstome spectrophotometric curves. 
the color between the the test of the accuracy of an instrument GRANVILLE.—They bey 
ard and the batch by means of a color- — is whether the results, after you interpret slightly different or may be greatly 


acted by minus in another). Is 

Morse.—Yes, that is correct, 
because color matches in the paint in 
_ dustry are made customarily under one 
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ment y ou use § and the setae of i view- the varnish sample or oil in the same way 
‘ing ¢ and illumi nating are of lesser im- Dn. that an observer does when he holds it : 

up and views it? Is the sample illu- 
_ Mr. Dunn. —The greater | ee: minated by the instrument as it is | 


F that — you can have a w hole series of | 
nels which look the same to the eye 


and yet have “different spectrophoto seems to come in the. deeper colors ‘human-observer practice? ~The n newer 
metzic curves? Mr. Jacossen.—I feel we are doubt- advancements in instruments are such 


| Mp. Morse.—That is right. results which have been accom- these variations manner-of- 
ug it, 2 Mr. GRANVILLE. —It could be inferred plished over the years by the technicians viewing and method-of-illuminating are 
Pip then that if you had a panel for ev ery cand the instrument m: akers for i improve-_ ‘eee important. We are working 
color the eye distinguish, that is, a  mentin | determining color or small color smaller differences ‘disclosed by 


panel for every one of these one million ‘differences. There seems to be an ~ improved instruments. iyi = eee 


rience colors, you could, for any one color, _ increase in the reproducibility and agree- As Mr. Jacobsen has mentioned, the | 

for in develop a series of panels which would —=ment between instruments just as there — problem of whites was critical until he | 
ed, in “appear the same but might ac tually — have been improvements in standards. si found out how to get agreement among 
had differ if you changed the illumination. older instruments were not able to observ -y 
ightly Or in other words, if you wanted to satisfy ‘today’s demand for a high degree | I believe the audience would like to 
- the make a panel for every color, so to of precision . But with the advanee- hear a discussion on how i struments ro 
1k, one million is just" the lower in know ledge of the spectrophoto- view and illuminate samples 

limit. How many different curv es metrie data and w vith newer modifica- that imports ant in our work? 
ex would possible for each color? tions of spec trophotometers, it is now Mr. Honrer.—I was thinking, as 
“Could you you get ten, or fifty, or a hun- possible read smaller differences. you were w writing on the blackboard the 
y be dred? Would you be willing tomakea In our own 8 spectrophotometer, ie its ~ number representing. colors the | ev re can 
= “rough eee as to the order of the number present range, at the blue end, begins : _ distinguish, that if you wanted to con- 
10t be possible? at 390 instead of 400 mu and if we sider the gloss variable as part of the 
OW oF Mr. Morse.— —I could probably; increments, the over-all color variable, you could add three or 


but— spectrophotometrie curve enables us to more zeros to the number. 
Mr. GRANVILLE (interrupting). —Just differences: which, as Mr. Hunter GRANVILLE. other words, 
for the sake of argument let’s say that 


s said, were not shown before because _ would you say that you could have one 


ub. this means | the figure of one million eS of failure to recognize the imports nce of — 4 color and maybe a hundred or a thou- a 

the has to be » increased 100 times (we hav lower blue wave-length range. sand varis ations within that color due 

— to add two zeros for the number of alternates to the spectrophotometer, the _* the texture and gloss ofthe panel? 

liffer. different colors w ith which we are w oP - newer colorimeters hav ea blue filter dee Mr. Hunter.—That is right. aii 

tween | in practice). This number that the which accommodates more closely the Mr. GRANVILLE. So we could ad 

’ eye can distinguish seems to become "response to the eye. In the older color- three zercs to be conservative. This 

meh larger and larger, provided the eye is _ imeters, the blue filters, did not accom- - number is 100 billion now a ia we 

we given the opportunity to do it. _modate the eye response so closely, have gone far enough. 

Mr. Dunn.—I’m a little more opi'- want to caution those who are en- A MempeER, pe that 

‘matic than some of the other discussers. gaged any cooperativ Ww ork that many different standard panels could be 

| Many years ago our group examined there are differences in the blue filters, required 

lect. about 15 different colors on the Beckman |  . and in the event that correlation is not | . tee Mr. GRaNviILLE.—It is_ possible. 
spectrophotometer, the General Elec- obtained perhaps it w oul d be well to ~The: eye could distinguish between that 
d this trie spectrophotometer, , and the Hunter a determine and evaluate the spectral many different panels. So you see it is Z a 
| multi-purpose reflectometer; the color distribution or transmission distribution really remarkable that instruments 
difference meter w: ras not av railable at of these enable us Is to get intelligence with respect 
“that: time. After calculated | the Mr. Hunrer.— Jacobsen to color and gloss to the extent that we 
onl fundamental data, we gave the data toa made ‘ good point. — In our ‘company ean get it, when there are so many pos 

Statistician a and asked to tell have been putting» what call” sible vasiablen. These variables are not 

which set of data best represented  “Jacobsen-blue” filters in all of our just theoretical. Given enough time 

aa each color. — We nev er received a satis- instruments for about: two years. So yeu could make that many panels, 

factory answer from that statistician these blue filters, less than two years Mr. Hunter. —Of course the simplest _ 

me as to which were the best data to use. old, will be slightly different from those basis for discussion of illumination geom- 4a 

sider | Le thing that amazed us was that. the "more than two years old. = = =—_—_ etry is on the division of light reflected 

differ differences ‘among all the data were Mr. GRANVILLE. don’t want to by a specimen into two components, one 

cting | small. Now these are quite different give the impression that advancements __ reflected by the surface in the direction : 


instruments. The light for the General haven’t been made in measurement of the mirror reflection, and responsible 
that ‘Electric enters ‘integrating sphere; techniques; actually, they are: being for the gloss that the panel appears 

| in the Beckman the light is reflected frequently, enabling measurements have This beam is in general 
rrect,, from the surface to an angular ring accuracy precision. although in the case of bronay printing 
“which accommodates cone. ‘of ‘light However, this ability to measure more. inks and paints, it may have 


r one of 35 to 55 deg. WwW the color- “ae curately is showing things we didn’t chromatic appearance. 
it too much about fore—small 


ual difference ter I tl gl 
= me believe becoming by the surfate is: said to be diffusely 


color. differences which are 


important—differences we didn’t know reflected. Traditionally it is said tobe 
rfect differences in n design o of measuring | ‘before: because the accuracy of re flected uniformly in all directions. 
“instruments bet were measurements was not such as to dis- _It, consists of light reflected by the 
cimilar it close them. One of the princ ipal prob- ment, body of the material, and d therefore 
be -colorimetri data lems we seem to have now is that of it carries the color of the | pigment. 
ail : M ¢ data to use for these ese colors. viewing» and illuminating - geometry. The simplest treatment of this problem _ 
other words, Do these instruments view the of illuminating and viewing geometry 


for certain types of ‘samples, ‘the ‘instru- | is use 
to say that we want to som 
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that does not ine the matches the second “one sample 
‘Speculs ar beam, since this beam is always — _ that you cannot see any smaller differ- 


to the grain, much higher and ¢ 
results were obtained. 


excluded by the color matcher. He al- ence. Put these two panels -on a disk; Mr. Granvitte.—I should like 
holds the panel so that he doesn’t a disk is for zero and the other call on Mr. 


- 


see a high light when he is. making a half i s for one; det the disk rotate. 
color ¢ comparison. Thereby mix the two limits of 
‘The true picture: isn’t quite as simple 4 matching and get an intermediate color RIKSON "discussion of ti 
as this. E xcept for high-gloss en: amels — ms that the visual matcher cannot dis- 3 oe kind is ve ry interesting. In the print 


it reflect distinct mirror images, there tinguish from zero or one. But if ing- ink with fluorescent pigment | 
is no exact or absolute way of separating © - instrument discriminates properly from cand T was: interested in the comment ‘the 
‘and diffuse reflectance.  Never-— ‘these, 1 would say this instrument is: ¢ on the white problem. We don’ thavest cnect 
1 think for practic able ‘pure twice as sensitive as the eye. pases! & difficult problem with whites in the way} het 
poses, the majority of samples may be The Photovolt instrument, which is” that the discussion has outlined. By and 
accurately compared for color w ith 45- new, probably not as sensitive isn’t it possib le to hav ve different bathe! inclu 
deg. illumination and ‘norma! viewing as the Hunter colorimeter will be whites” that ¢ aurry differey 
or vice versa. T here is some evidence — somewhere be tween the Hunter ¢ olor- s 4 amounts of fluorescence in their finished — Co 
that 50-deg. would be better than 45- difference meter cand. the older H Hunter paints, and radically differen 
leg. illumination, but this improv vement instruments. results, depe ‘nding on on whether yor 
is not enough to make ony significant Mr. Morse —On this question. of spectrophotome trie instrument or coer you 
“differences i in illumination and viewing, difference meter, or simils ar instrumery mea 
We new goniophotometer w vith while investigating instruments for which 1 measures the beam as reflects 
which we are getting some data on this “measurement we examined the Ge neral to the eye rather than bre aks “up thi but 
subject for the first time. We are Beckman | spectropho- beam initislly? 
interested the 4 fact that ev en tometers, which are quite different What are the relative merits of th 
materials which are considered to be ‘in their prov isions for viewing, the G.E. spectrophotometer— and these colon} freq 
uniform in color in all directions, actu- instrument viewing at all angles to the _imeters, s, In measuring ¢ colors, when the this 
i, ally change color as angles of illumina- surface whereas the Beckman views is fluorescence? 
tion and view are changed. ‘the sample at a 45-deg. angle. We Mr. Morse. would say tha} pair 
Mr. GRANVILLE.—This is the old found that either instrument will mez as- b neither instrument is adjusted to tak to ' 
= of having two samples that look ure color differences and by proper 2 ‘are of fluorescence. But cretain ad} for 
alike at one angle and different at interpretation of the results each will justments canbe made. = | min 
It is this problem of ‘viewing agree with what y you. see with the eye. Mr. Hu wrer.—The color-differeng fied 
different angles which we are only ‘But the absolute values are not the same. meter is best. yea 
now just beginning to make rapid prog- So if. you use the General E lectric Mr. Dunn Bat possib| ble t = 
ress in its solution. Te instrument for tristimulus values and cane el out the fluorescence in yor 
Mr. Hunter.—This is most. critical — determine these later with the Beckman reading. You can also obtain a cure} ma: 
to the paint man who is given a flat" instrument, it is likely that they would of the fluorescence Ww ith some | Spectro am 
paint for an interior wall and told to agree. «$50 
a make up a glossy trim color to match it. ll Mr. GRANVILLE.—These comparisons" ildn’t agree with} que 
I am told that the standard procedure are valid when the gloss of the two ‘sam- w vhat Mr. Morse just said. colar Wal 
for this—and I have no better solution op ples is identical. If, ‘among the condi- _imeter. properly. designed will evaluat the 
to suggest—is to wet the flat paint = tions of Mr. Silard’s illustration, there is _ fluorescence of the paper, or of the paint! con 
sputum and rub the wet spot w ith the a slight difference in gloss, the instru- as the e eye Wo ould see it. _ The e methods - ane 
finger until it acquires a glossy appear- may or may interpret itasa to position the re receptor with | respect to 
ance. This wetted flat-paint spot is q 0 olor difference. = = = the sample so that it will pick up th| bas 
then matched with the glossy paint. pes Mr. goes have something to fluorescence the same way t the eye would. on 
Mr. SILARD. .—I w ish to take excep- ‘Say on this too. When using the Beck- | That i is not possible i ina 3pectrophoton- ant 
tion to a remark by Mr. Scofield thet ‘ man spectrophotometer which views at | eter or anything else where the recep | mu 
there is no easy way of determining the : 45 deg. from normal, we find that we get _tor is far removed from the sample. z $i 
us accuracy of an instrument that will the same reflectance, relative to vitro- Mr. GRANVILLE.—I think Mr. More a 
measure ‘ “better than the eye.” Sup- lite, for samples of the same color re- _ was referring to the current mode] of the ret 
pose we construct an instrument scale pe s of the gloss of those y samples. 1 General Elec tric instrument. _ 


(drawing on blackboard). Iam marking = Mr. occurs Mr. Sitarp.—Neither ‘the Genenl 


points 2 zero and 1 on the seale, for two you use a diffuse technique? ns 4 KE lectric” nor the Beckman instrument | eq 
samples that Mr. Scofield has designated Morse.— -Yes. This true will, but Hunter’s instrument, so far asl 

4 as so close together that the matcher Bee using the Beckman but not’ when. oa ‘know , will evaluate fluorescence the pr 
cannot make out any ‘smaller dif difference. using the General E leetrie instru ment. as my instrument views it. 
If this instrument | gives reproduc ible ScoFreLp. should like to Mr. GRANVILLE.— —W ill you agre pa 

it will always show zero for an even more spectacular th: at, Mr. Hunter? 
q sample and always show for the other of differences because of change in) view- Mr r.—Yes. ‘Howev er We} al 
sample; then introducing a third sample, ing + angle. I had oceasion to ex: amine use incandescent light, and I think they br 
wa hich | let us assume would appear on - = ‘ the color of some wood panels with a f rate Solium visually in daylight. <a sp 
—seale, one tenth of the distance between clear finish on them. I was using a we hi ave a . difference in hum fo 

the other twosample values. Iwouldsay instrument that illuminated at 45 Sttrarp.—That is right. 80 
I could rely upon the instrument to and viewed normal to the surf: ace. If Mr. Granvin &.— Does anyone 

show roughly one tenth of the the direction of view ing wa as parallel to comment on this? 

visually determined color difference. to the grain of the wood, fairly repro- Mr. Jacossen.—Solium is s dependent 
this is not quite clear, I can show ducible results that correl: elated with th the ultrav iolet illumination to give} bs 
a second method. Let’ assume visual judgment were obtained. appearance. If the instrument does no 
that the first “zero” sample almost the direction of was normal subjec the to any 
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ence. You will not observe it with 

n of th certain instruments bt but seca atin it in 
vigmenty a Mr. GRANVILLE. will, recall 
omens) the first model of the Hardy recording 
haves spectrophotometer dispersed the light 
the Wap after it was reflected from the s sample, ? 
ed. By and in that way any fluorescence ce was 
t batchel included in the measurement. 
finished) Cost of Color | Control Instrumentation 
differen) Ma EUVERARD. should like to ask 
"OU Use, Mr. Dunn a question: : But first, when 
OF Colo. you 1 consider instruments ation for color 
trumen| measurement or color control you you not 
reflectei! only have to consider instrument: rod 
th} but also trained personne ‘| for its: intelli- 
gent use. There is probably no ‘single 
S of the question that has been asked more_ 

> colon frequently in the past | two years ‘than 
ther this one: How much does” it cost?” 
— question is: if + 
Ay thal int manufacturing company ¥ wanted 
utilize in its work 
tain ad for color control, would 2 
4 minimum amount that should be speci- 
ifferene} fied for this instrume entation in the G 
budget and what v ould be maxi- 
in you) Mr, —Of course, 
curve “maximum ; "the firm can spend 
Spectro amount. These instruments range f rom 
| $500 apiece to $15,000. It is just a 7 
ree with question of how much color control is. 
color wanted. But a small laboratory can get 
evaluat | the original colorimetric data from a 7 
| consulting laboratory very reasonably, 
ethod and then can use good viewing devices 
spect, for comparison on a reasonable if limited _ 

up the basis. In dollars then, the cost depends 

e would | on how many colors you are considering A 
shotom | and also the scope of the work. A mini-— 
e | mum investment probably ould be 
Morse q Mr. would be your 
lof the “return for $1000? 
Mr. Dunn- —The data needed from 
General ~ some consulting laboratory, the viewing 
trument "equipment, theauxiliary equipment anda 


far as! 


ice. the 


“agre 
ver We 
nk they 
Thus 


ne wish 


endent 


ultrav jolet. 


Mr. JACOBSEN .— — That is the differ- 


pate. 


sample. 


It usually runs 


light you are going 
4 ‘response i in the instrument. 
Mr. ERIKSON. —But daylight contains : 


- tristimulus colorimeter. The cost may 
prove to be a little higher tha in $1000. 
higher than. you ou antici- 
GRANVILLE.— 
“another | way to say it. Re ou can ean cali- necessary work with | reflectance 
- brate your working standards with a 
§pectrophotometer at some laboratory 


fora fee, and then make you 
Sons visually. between the production 
samples and your calibrated standa rd 
Then the cost is much less. 
Mr. Evverarp.—My question w 
~ based on n the assumption that you would — 
buy | an instrument, spreading its cost 
over r the and also that. you w ould 


+ 
—Perhaps 


your compari- 


as 


We looked att this colorimetric wo work in| 
the light of your question. first 


4 


Beckman instrument. must say that 


requires: very ‘little n 1aintenance, ‘and. 


factory is small: 


4 


must spend time to convert it to indi-— 


for the 
Hunter.—I was thinking that 
Mr. . Euverard wanted personnel 
cluded in that estimate and I think 


__ biggest cost. . Wouk dn’t it, Mr. Dunn? 
Mr. Dunn.—Yes it w ould. Thee 
of the cheapest colorimeter and acces- 

sory equipment | you 1 could assemble 

would approach $1000.00 
Morse.— think ‘T can give a 

partial answer to Mr. . E uverard’s 


surveyed the field to define suitable in-— 
struments. After we selected Spectro- 
photometers: we still had a choice of at 
least two—General Electric and the 


the eo cost of the General Electric, as much 
as anything else, made us decide to buy 
the Beckman. can buy the Beck- 
man spec trophotometer with all acce 
sories, including batteries, for $1500, 
while I believe the: { xeneral Electric 
spectrophotometer sells $9000 or 
000. 


lec trie “‘spectrophotometer is “quite 
high since it requires the supervision of a 
technical man. The Beckman spectro- 


photometer, 80 far as we are concerned, 


what maintenance is required can be eas- 
ily carried out by a a trained nontechnical 
person. RS ‘The General Electric spectro- 
photometer requires a very large space, 
w vhile the Beckman 1 requires 1 very little 

space since it is a bench instrument and 
the battery can be set behind it. _ The 
ordinary control laboratory in 
at least ours is, and 
doesn’t have the space for a General 
For these the $1500 instru- 
ment has been selected. das 

However, one disadvantage of the 
me kman instrument is that it must be 
manually operated. The General Elec- 

tric spectrophotometer is automatically 
— But as I pointed out before, the ad- 
vantage of the G.E instrument-_ 
automatic ree ording—is lost, as far as 
‘we are concerned, because we find it 


values, not with curves. After you have 


idual reflects ance values. you must 
‘stand by the instrument and stop the 
counter on the instrument at the partic- — 
wave length you want to measure. 

This takes more time than if you con- 
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that this personnel cost would be ae 


think, the same except that two wave- 


PF 
only the initial cost of the MELsHE <IMER.— 
the rou. 


obtained the General Electric curve you 


various modes of viewing. ‘think that. 
color would present a different 


verted the curve to values. So we feel 
that the nee need for actual -Teflectance 


or the “two. instruments 
same, We also find, with the shortcut of 
calculation we | have devised (we do not 
convert the complete curve on our 
paint, but only selected wave 
lengths) 1 using certain simple formulas 
involving only addition and subtrac tion, 


are anyone ny a sample and 


“15 an Ths, the measurement 
of approximately thirty samples i bie an 

Evverarp.—Thank ou ver 
much, I appreciate this information. 


Mr. ‘MELsHEIMER.— —Would you 


in all pean or do you vary these —— 

Mr. Morse.—So far, we are using 
« method only on whites. We have pe pe 
established a method on reds which _ 
length selections have been changed. It 
appears that: other colors are going 


work satisfactorily wi ith our method, 


but I think in each case we are going to 
have to select a few different wave 


FS 
—I see. Thank 


Problem 
YEORGE Swano.— —You talked 
considerably on the different appear- 
ances” that a single sample can 

nder different view ing conditions. 


you. = 
ach Cok 
ach 


ol or, a Digerent 


So, a family of curves for each momple 
But can’ t the be rev 
Can’t one curve -Tepresent different 
samples‘ under different viewing condi- 
tions and thus reduce the apparent: 

om number of different. colors? 
Mr. Granvitte.—Mr.  Sward is not 

asking this entirely i in fun and he yearns 
for a simpler picture as we all do but I 
don’t believe you can work backwards 


Mr. Swarp. —Yes, you can. Sup- 
pose you have a curve like this (drawing | 


on blackboard) under a given condition 
Tn other 


4 


= 


tenia ing, and like this under another 

s condition. But another sample under 

a 5 first curve or the second one. I 
words, sample 1, condition 1, gives the 

Be ag same curve as sample 11, condition 11. es 

Therefore, a thousand appearances 
even a million require only 
thousand standards, 

Mr. GRaNvILLE was talking: 
about the appearance of a sample and 
referring to the many spectral dis-— 
- tributions which would be needed to 


] 7 third condition might appear like this 
3 


— 


problem and believe that your scheme 
annot: be: Ww vorked 


— 

— 

— 

5 a 

— 

— 

| 

— 

— 

— 


different spectral “component will be 
a a added to the same e geometric ‘component 
Wi. for each color. Thus in terms of your 
iliustration sample 1, condition 
produce the same curve sample 
 eondition 348. 
ErtKson. .—How many different 
 eurves could you draw on a 
photometer and distinguish them? 
that is what Mr. Sward | 


is the number ou must convert the 


distributions that are possible. So, 
en the scheme could ‘be 
worked backwards, it still would not 
reduce the number of ‘samples or spec- 

tral distributions © 

Swarp. —There is also one 
question. Mr. Morse said you couldn’t — 
differentiate be tween the curves; you 
couldn’t identify results. 


ins 


ineering g laboratory for general- -purpose : 


esting, research, or student instruc- 


on, procurement or development 
loading machines is a major 
requiring careful consideration 
usage of available space and funds. A 
number of such machines may 
now obtained commercially 
these are, for the most part, intended 
for use in only one type of test such as 
direct shear, triaxial shear, or r consolida- | 


tion testing. Several different ma- 
chines, each w ith its own loading and load , Z 


“measuring systems, are often considered 
under these circumstances. 

complete assemblage of such separate 
units requires several times the floor 
_ Space which would be occupied by a 


- single, multi-purpose machine and often _ 


_ involves unnecessary duplication of cer- 

~ tain loading and weighing components. 
A single loading machine for all” the 

_ strength and compressibility tests now 


condue ted for soils engineering purposes 


“curves would differ a little at one eend; 


application and measurement than 


in 

therefore, you would do better to take and control iner 

your values and change them. But greatly in the last decade, and th. 
where do you get your values? Me use, not only of spec trophotometers by 
_Mr. Morse.—You obtain reflectance of other i instruments as discussed hen | 

directly with the Beckman spec- for color. control, has developed and 

trophotometer, while you ¢ can obtain x think that ac tiv ity can be expected 

‘reflectance values from the curve of the increas ase. 

General Electric instrument. When Nevertheless, some paint ¢ compat | 

‘most vitally interested in color contra | 


you superimpose curves, you can see 
difference, but you may be for paint do not use instruments bi} 
entirely on retained Samples 9f 


‘color and visual comparison, 
The: principal problem the present 
“time with regard to measurement by 1 
instrument concerns "illumination and 


difference into numbers. 

Mr. Granvitte.—I ‘should like | 

summarize a few of the points we have — 

irst, people always will be J 
it} small color differences ee they | 


see them. 


is, ‘measurements 1 now being areof | 


ace ‘charac teristics samples interfer 


ts on Soi 


ing Machine 


ine or 

BL 


has ‘not only the . Vertical-load application and meas 


. _ vantage of being an individual, compact © urement are both accomplished by 
unit but also affords greater flexibility in means of the loading head which may be 
seen more clearly in Fig. 2. The essen 
tial feature of this unit is 2 flexible: dia- 
phragm which can be loaded by ti 
pressure on its upper side. The down 


ward force produced this ma 
is transmitted to a pressure foot extend- 


has previously been available in some of 
the older testing equipment. | 
The new machine , as depicted 
_ Fig. 1, occupies a floor space of only 24 
by 30 in. and has a height of 82in. Itis — 
in part pneumatically operated and re- 
"quires connection to a source of com- 
pressed air. The models constructed to 
date have been built for connection to 
centrally located air compressor but an — 
individual compressor could be installed — 
within each machine, if desired, making ig 
the units self-contained except 


loading and load-weighing systems, one 
“vertical and one horizontal, so arr ranged 
that either one may be operated indi- — 
vidually or both together. The simul- 
taneous "operation of these sy systems 
makes possible the conduct of direct or 
transverse shear tests of any type in 


would, therefore, be desirable in many y which both normal and tangential load 


purpose machine of this type has been 


developed as described herein and has 


— 
-—-DISCUSSION OF PAPER IS 
INVITED, either for publication or for the at- 
tention of ‘the author. Address all communica- | 
tions to A.S.T.M. Headequarters, 1916 Race St. 
Professor, School of Civil Cor- 


nell University, Ithaca, N. Y. 
‘44 (1270) 


a now = ‘been tested i in actual service for and for applying axial loading in tri- _ 
axial and unconfined 
g For the triaxial tests, a third system is 


application and measurement are re- 
quired. ‘The vertical sy stem alone 


suitable for compression testing of soils ‘a 


compression tests. 
available for applying and maintaining a 


—Universal Loading Machine for 
s described below. Soils Engineering Teste, 


December't 950 | 


i 


wing conditions in colorimetry, That —_— 


— 
iim 
‘5 
lor differences. | 
Universal | gineering les 
im eo 
im 
= 


Fig. Up View Showing Loading 


Triaxial Shear ’ T est @) Conus Consolidation 


‘nates the necessity of anal: 
by multiplying line pressure | by effec tive 
area. first, some doubts 


the ‘Tear. The head may be at- 
tached in any one of a number of posi- 
tions and once secured is capable of 
being moved with the column 
pi a vertical distance of 4 in. - Both manual 
—_— drive are prov ided for the 2 
vertical movement which is obtained by 
operation of a screw jack attached to ie 
column. In the present machines, the 
» 
mov vement. at the standard tenting rate 
of 0.100 in. per min. under full load or 
approximately 3 i in. per min. under zero 
to moderate loads as may be required 
for initial positioning of the loading 
head. + This power drive is reversible ee 
and is operated by foot-pedal control. 
Hand-wheel operation under full load at 
from approximate ly 0 to 1 in. > 
per min. is also- available for special 
Vertical travel of column 
loading head is indicated by a counter 


a the instrument panel which reads to 


£ 


. The pressure foot is guided by an essen- 


through | 0.001 in. Overtravel in either direction 
is prevented by limit switches which 


tially frictionless, longitudinal ball bear- either cut t the power-drive circuit or w rere entertained as sto the reliability and 


: be are placed on the stainless steel — 7 loading head. This gage is calibrated to_ 
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making it possible to calculate load fiash a warning light during” manual permanence of such a calibration, it 
exerted on test specimens simply as the operation. being surmised that diaphragm replace- 
product of air pressure and effective dia- Vertical-load Measurement t is -indi- - ment might well invalidate any individ- 
phragm le cated by a large, extremely sensitive ual calibration. Experience has for-— 
Specimens or testing ‘devices to be Bourdon pressure gage connected to the 
diaphragm replacements lave 
working table under the loading head — read total load directly in pounds. Ata §_ made for various development purposes — 
a8 shown i in Fig 31 in which an uncon- __ pressure of approximately 100 psi. on _ in each machine, the replacements being — 
fined eylindrical soil specimen, a the diaphragm, the present machines 
axial shear device, and a consolidometer will deliver maximum vertical load of type as the original and in other casesa 
respectively illustrated as they 2750 Ib. The machines are constructed, considerably different type of material. 
pear during test. The wor king ‘table however, for vertical loading to 4000 Ib., In no case has the calibration as checked 
of no vertical motion and serves in| 4 if desired, and hence more indicated _ against platform scales and proving og 


these tests merely as a nonsensitive base capacity could be obtained by a differ- rings show wed an 2 appreciable variation. 
oor support for the test piece. selection of air gage ‘and by — ‘Load indication on the present 


The loading head is attached toa chines i is to the nearest 10 Ib., , with esti- 


brackets The of the gage elimi- 


tunately dispelled these doubts. Several 


in some cases new material of the same — 4 


= 


aq 
4 
oils 
= 
ne for 
of 


| bleeder valve in the « diaphragm itsel 
so that as the diaphragm moves eyg 
fractionally below mid-position, the 
pressure is. automatically reduced 
equilibrium i is maintained. The open, 
tion of this device has been n found tok 
superior to manual operation even by 
experienced operator. It has, in fact, 
been found possible, ‘as approxima 
maximum load is reached, to set th 
needle valve to deliv er a slight EXCESS 
air and therefore to abandon manus! 
control entirely, leaving the Operator 


: free to record data a and observe s specimen 
3 1orizor al loading system, 
tended primarily for transverse 
testing, has several unique features 
-illust rated i in Fig. 5 5 which shows a direg 
phragm at mid- position, an ace uracy 


amount would only be experienced in 
test which must be left unattended for 
“many hours. When extremely accurate 
_Teadings are required during the ‘initial 
stages | of a test, a ‘a light proving ing ring 
“reading to 1 lb., may be used as a pre 
sure foot as shown in Fi ‘ig. 4. if the ring 
_— ‘equipped with a strut to | prev vent e ex- 
_ cessive deformation, the test may becon- 
tinued after the ring capacity is reache 
by operation of the loading machine in 
the usual manner. No delay or inter- 
ruption in loading is required to’ shift 


_ from proving-ring load measurement to 
‘system of the machine. ig. 6. Laboratory Testing Station. 


operation of the loading head is based on i shear device in position for test. Th 
wo major requirements, of which the "accurate maintenance of ‘constant air part of the shear box in this oper 
first is to simulate dead weight loading, ~ tion is doweled to the w vorking table, the 
that is, loading which will remain con- latter being capable of being moved 
lh: stant (without manual or serv ervomech- ulating 7 es connec cted * “in ¢ series,’ horizontally by a mechanical screw jack 


- anism control) while the specimen un- This same construction is also bee 2 Se vertical loading. The com 


dergoes | appreciable axial shortening. to the second los ading require- ventional yoke attachment to the 
this it ‘duplicates the action ¢ of ment, namely, controlled v variation of of the shear box is linked to a prov 
vertical loading from zero to full- scale ing ring for horizontal load measure 
_ magnitude. For " testing of this nature, ment. . Int this test, ‘the v vertical loading 
‘compressed 2 air is bled into the leading “sy system described above is . employed to 
the unit: described herein can ‘ ‘follow” ’ head through a manually operated apply the load to the upper block which 
without adjustment. ; and without ‘sig- needle valve (instead of a regulating "provide ides the normal stress on the plane 
nificant loss of accuracy, a deformation ‘. valve) at exactly the rate required to of shear. For reasons which are givel 
hi a - of 0.050 i in. rather than the 0.020-in. de-- keep the floating diaphragm in mid- ey below, the vertical load is applied 
formation Ww vhich is usual limit of pesition wi hile the loading head is moved through a pressure foot with -bear- 
platform seale— machines. This ac- steadily downw ard by the vertical screw «ing roller. te mall 
for the use of a pneumatically mechanism. In certain tests of this In many machines dev eloped for this} 
actuated flexible diaphragm as a means” c=] type, there is a tendency, at failure, for type of test , the line of action of the 
applying pressure since at any the diaphragm to be overbalanced and ertical loading becomes more and more} 
_ Stantly maintained air plunge suddenly the bottom of its eccentric shearing displ: acement pr 
= will deliver r an permissible travel, just as the ceeds, since provision is made for move 
” — load ‘through the attached ver- ne would suddenly drop in a beam machine — 4 ment of only one part of the shear bor. 
essure foot movement when en sample -Tesistance ab abruptly vercome t: this difficulty ‘in th the new 


ms achines which are capable of “follow- 


ing” specimen deformation. = In fact, 
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a both horizontally and upward, the re- 
| movement being along an in ine 
clined plane. T he maintenance of a 
constant “vertical stress this 
does | not ‘a constant 
normal stress on the actual shear plane, 
consider rable \ variation of vertical stress" 
actu: tally required for this purpose. 
Variation of vertical stress is also re- 
“Sa for similar reasons in tests on 
com, 
init loose specimens, ae either case, 


pecime 4 desired and also to take all necessary 
em, 
ther will be found for. this 


the “newly esti iblished soils engineering 
labor itory at Cornell University. The 
organizational plan ¢ of this labora- 
‘tory is a division of the testing facilities | 
for student exercises into a number of — 
equipped bays in order to per-— 
mit simultaneous and independent per- 
forma ince of scheduled tests by several — 


‘machine, both upper and lower parts of load. may bes ests ablished and mi naintained — 


the shear box are moved simultaneously simply by setting the regul: iting valve to groups A ‘single universal type los ading 
st the same rate of speed in opposite furnish the desired loading. Thereafter, machine for each bay is an essential re- 
directions, hile the Tine of action of the sample may expand or contract quirement in this plan, The machine 
vertically during shear, but, to the described herein is well adapted to suc 
tical load is always dee ered over ‘a _ flexible diaphragm in the loading head, _an installation as is shown in Fig. 6 and | 
“exact center of the remaining area of the k load is maintained co nt without to be very 
“contact between upper and lower | parts inn further attention by the operator. The 
of the specimen. This eliminates vertics al loading, on other he and, may 
- and the resultant nonuniform stress dis- 
tribution across “specimen. The it is in this respect t ‘that the new that the machine is ‘also 
above-described two-way movement is — machine is superior to most platform — well adapted to production testing. = In 
"produced by having the working t able — _ scale machines in which load variation ‘such work, the loading machine may be 
and the proving ring horn both actuated _ di during test is usually inconvenient. OME ed exclusiv ely for testing _ and os 
screw W forthe ury equipment be employ 


Tight and left-hand threads respectively _ tical Joading on a transverse shear test is 
engaging the table and the horn. to compensate f for the change i in contact consolidation. Figure 7 illustrates 
The horizontal drive is motorized for «area in the specimen. . By steady r apparatus for applying and maintaining — ¥: “3 


by a single, longitudinal lead screw w One reason for varying the total ve ver- 
for the time-consuming process of p oa 


‘standard testing to give a relative mo- tion of total loading in proportion to —_ any desired lateral pressure on triaxial 
tion under r full los ad of 0.050 i in, per "min, decrease of area, constant vertical test specimens prior to shear testing. 
of the two parts of the shear specimen. stress may be maintained. For some This apparatus, like the loading ma- — 
can also be manually operated at any im purposes this is more desirable than the chine, is pneumatically operated and thus 


‘Speed up: to approximately 0. 500 steadily increasing stress which is pro- provides further utilization of the ce 


in per min, duced during shearing ‘displac ement, trally located air compressor. | The 
Direct or transv erse shear tests may — when the total vertical load is constant, consolidation | pressure in the devices is 
conduc ‘ted in the new m: achine ac- Secondly, under the many special re- maintained as the devices” are trans 
cording to methods dev eloped for beam quirements of esearc h testing, ev en ferred to the loading machine. 

or dead weight loading mi whines or, if af greater variation of © load and ‘vertical Three of the above-described machines 
desired, with new and pos ossibly su superior stress is often neces ary. are currently in us use e at Cornell, one 
techniques. The older procedure in- Extensive variation of vertical loading with 10,000-lb. and two with 4000-Ib. 
applying and maint: aining a con erse ‘shear tests has been vertical loading capac ity. Procurement 
23 stant total vertical load on the top bloc k ential in a recently completed research — of additional machines is contemplated 

the shear box as horizontal load is upon the effect initial density of co- complete ‘the testing fi facilities for 


gradually exerted. hesionless soils” internal friction, under rraduate ins ruction. 
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ath of Glued L Laminated 


Construction 
By A “Alen 


‘Thes discussed in were initiated at the U. S. Forest Products 

eat Laboratory in 1934 to produce data on the relations between the strength 
_ properties of glued laminated structural members and the factors affecting 
nil strength of such members with | a view to the establishment of recom- 


The initial program of research dealt primarily with curved members. 


of water-resistant. glues and their sue. 
cessful application in in other fields andthe} — 

initiation of a comprehensive research a 
program: ‘on the ‘strength and desig 
features of glued laminated arches atthe} 

: Forest Products Laboratory. At about 
the same time a glued | laminated areh 


: = effects of such factors as curvature, end joints in laminations, defects, — building was constructed at the Labon, 

methods of applying gluing pressure were studied. During the recent tory. Since that time, however, 

3 forld War, the limitations of available data were recognized and a program | 7 e number and variety of of applications ee 

_ of tests on beams and columns was begun. More extensive and detailed tests remarks bly, and d 
Of the effects of end joints and knots than made in the previous program were B in 


ineluded. In addition, the effects of these factors on members 
The data from the two programs have been used in the formula- 

tion of recommendations for procedures in the design: of laminated 


— 


Bzamples Application: ; 


The Products Laboratory | 
building _ has 46-ft.- “span arches 


LUED con- Were built that drainage ai and ventila- which was placed at t eave height. This 
has had a long history tion would cause the rapid run-off and arrangement, with — an approximately 
Europe, particularly in Germany, Swe- evaporation of moisture. gh vertical leg, permits maximum Utila: 
| om and Switzerland. A wide variety of The use of glued laminated ee. tion of space up to eave height. Arches 
y - applications were observed by a member 3 ba in the United Sts ates is much more om _ of this type are suitable for gymnasium 


a European trip in 1936, uring 
this trip he inspected some 50 struc tures 
varying in age up to about 30 years. vs 
observations of members lam- 
inated with casein glue and used in 
buildings i in which normal atmospheri ic tere 
conditions prevail, he concluded that the 
:k of examples of members that have 
felled or have seriously deteriorated | 
under such exposure during the third of © 
- a century of the history of this type of 
construction precludes any but opti-— 
mistic estimates of length of and 
ported, further, that the observed good 


condition « of locomotive e repair shops and 
storage and of chemical 


= 


= 


= 


r 


@) " Landaa arches of 63-ft. span in high-school gymnasium at Darlington, Wis. 


construction had had good to 
and chemical fumes. From his 
observations of outdoor structures such 
as footbridges and railway-platform 
structures, he concluded that excellent 
performance could be expected from _ 
q casein-glued laminated members 


- NOTE.—DISCUSSION OF THIS PAPER 
INVITED, either fer publication or for the atten: 


const 

October 10-14, 1949. used for some years in the United usable toa considerable height. 

Engineer, Forest Products Laboratory, States, the extensive dev elopment of An unusual application of glued 


t This r was at a tee 
Wood held at the First ‘Pacific Area National - 
Meeting of the Society, San 


Service, U. 8. Dept. of Agriculture, Madison, Wis 
laminated « construction began in the inated arches is illustrated in Fig. 10). 


w etin 691 
ooden Are echnic “ late thirties following | the development. This structure employs a number of 


Dept. of of (2989). 


— 
== 
q 
M 
ar 
eff 
st 
FS 
— 
_ 
b) Laminated arches of various spat Los Angele, Cale. 
+. +4 ic 


asiums 


q 


ig. 3.—Laminated Barn Rafters (15¢ by 545 in. in Cross- ig 


Section) Continuous from Foundation to Peak. 


g. 2. —Laminated Arches Combined with ‘Straight, Solid 


- forgotten for their largely unpublicized 
~ for Effect in Church at San Gabriel, Calif. parti the War, are the laminated spars, 


in form and span in during the recent World War. Not the of trainer, car 

_ order to provide a cone shape for more —_ was it employed in many ty pes of mili- a, glider aircraft that saw service. i - = 
efficient motion- -picture projection. tary ~buildings, such as drill halls 2 of the more common applications oe 
i Glued laminated arches have found aircraft hangars but also for other mili- | - of glued laminated wood is in the upper 
considerable acceptance in church con- tary uses, such as wooden vessels chords of bowstring trusses. Com- 

struction. The pleasing and traditional ooden aircraft. 
; architectural effects possible are illus- pal shortage of white oak of proper quality — are solid rather than laminated. In the 
trated in Fig. ae: an adequate size for keels, stems, 
7 Curved glued laminated rafters are - frames, and other parts led toaninten- only are both chords is laminated, but the 
being used in farm structures to a 4 “sive program of research as to the feasi- side- an and end-wall posts as well 
“i increasing | extent, Particularly in barns _ a of the employ ment of glued lam- _ Glued laminated structures in exterior — 


(Fig. 3). The _Tafters , ordinarily inated parts in wooden vessels, _Iilus applications: are not common. The 


relatively small size and spaced about rative of the applications are the keel- -Tailroads of this country are taking an 


2 ft. are now available in a number of © is stem assemblies shown in Fig. 4(a), —_—simereasing interest in the possibilities of itd 


d stock sizes at lumber yards and farm ich demonstrated adequate durability laminated construction. This interest — 


go, and 


During the War, the monly, lower chords and web members 


iii shown in Fig. 5, however, not Ee 


cooperatives. Members of this ~considerably_ improved “strength been evidenced by the installation 


hei a number of experimental bridges. — 

“mechanically {joined counterparts, auch installation , involving 
bilge planking (Fig. 4(b)) formed inated stringers, posts, and caps, 
Military use compound curvature > and twist, Me shown | in 


volume of glued laminated construction which simplified to 


general character are used also i in 


@ keel-stem assemblies Laminated boat. bilge planking formed tos 


Fig. 4—Laminated Construction in Boat Building. 
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This 
imately 
utiliza. 
Arches 
“Seat 
a 


are 

The possibility of designing a 
the basis of the strength Of seasone 
wood, for dry service conditions, ings 
much as the te individual al laminations can 
oe an be dried to provide members thoroughly 
seasoned throughout. 
5. The opportunity to design struc 
tural ele that vary in cros 


al less highly stressed laa 

tions without adverse ‘ly affecting the 

structurs integrity of the member, 

The fabric: ation of large laminatal 

structural members from smaller pieces 


come in smaller sizes and lower grades 
‘from smaller trees. 
a On the other hi hi und, there appear to be 
no disadvantages of laminated construe- 
qr Ff tion as such. Modern glues and gluing 
ate, for Sound Stage of Movie Set at ¢ Holly wood, Calif. Side-. and end-wall posts also a tec hniques: provic ide both adequate and 
_ glued laminated construction. ayo effective means of bonding laminations 


into an asse mbly_ equal or superior in 


ig of Laminated Southern Yellow Pine 
 ‘Teabers. Whose Stringers, Posts, and Caps Were Glued with | 


ES OF AMIN ATED = strength. to single- -piece n -member 
construc tion, is 30 by 30-in, equivalent ‘section. They 1 may be s se 


vantages of glued w vood | nat 1S water-resistant or waterprool as 


um Der of suc 1 
Ss se y | 
= construction are many and signifie: cant. condition of ma dictate. 


They include the following: properly _ glued, laminated members 


‘| 
Counts Rie 1. Ease of fabricating |: arge struc- ‘any be given preservative treatment 
__ A somew vhat unusual application tural elements from standard commercial Pressure methods much as solid members 


ports of a dye house in Portland, Ore. _ have already been 1 erected that: prov ide _—‘Pesistance to decay when used a 
highly’ humid, acid atmosphere ~duildings with clear spans up to 170 ft. adverse 
existing within the. as have laminated beams of 80- ft. span. There are, however, certain factors 
the use of steel girders or trusses a Are ches with se sections sad as 7 ft. have on involved in the production of laminated — 
projected. timbers not encountered producing 


even of timber trusses with steel bolts or yi 
Achiev ement of excellent are hi- solid timbers. A number of these are: 


‘80-ft. 
connectors, to span the 80-ft. . building tectural effects, and the possibility of (a) The preparation of lumber for 


certainty. of individus listie interior decorative sty "gluing and laminating usually raises the 

Freedom from checks or 8 

“Xposure conditions “seasoning defects assoc iated with large For constructions w hich gun 


me-piece wood in that the timbers are satisfactory, more. time is | 
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s nple beams is found in the roof sur sup- sizes of lumber. Laminated — arches are treated and thereby have greater 


j 


£ 
— 
te 
to 
| 
— 
— 
— 
— 
— ¥ 


required to cut and season 
q 
to laminate the timber th than i n is required — 
cut solid green timbers. 
4 (¢) Since the v alue of a laminated prod- 
a depends upon the strength of the 
“glue joints, the laminating process re- 
quires special additional equipment, 
plant facilities, and fabricating s skill not 
z required for producing solid green tim- 
(@) ince considerably opera- 
‘tions are involved in manufacturing 
d members than in manufactur-_ 
ing solid ‘members, there ‘are more pos- 
sibilities for error, and spec ial care must — 
be exercised i in each oper: ation to sure 
a product of high quality. 
Large curved members are diffie ult 
to ship b by common conveyances. oan 


Backarounp oF 
‘The first research at the orest Prod- 
s Laboratory on the strength p prop- 
erties of glued laminated construction 


a was begun in 1934 on curved members. — 


a several 


years, studied a number of 


factors “affecting strength. 


urvature, end j joints, and defects. 
culminated, in 1939, with a publica- 
tion of the U.S. I epartment of Agricul- 
This bulletin not only presented 


working stresses and design procedures. 

Tt has had extensive use, since ce its a 

ation, as ‘a basis for design and specifi- 

eation of this type of construction, 

During the ar, , it increas- 
ngly ‘appa 

to. answer the 

that arose with the development of this 


method of construction. Accordingly, 


with the cooperation of the War Pro- 


duction Board and industry, further 

was ndertaken at the Forest 

Products Laboratory, including the 

testing of a large number of full-size 
beams and columns to provide addi- 
tional design data and information for 
technical phases of specifications. | Fac- | 

_ tors investigated included the relative — 

strength of members containing end 


joints of different types, the effect 
dq Ay YI constitute a comprehensive presentation 


strength of defects in different lamina- 
tions, the effec fect of varying the ‘thickness: 
of laminations, and factors. 
results of this work and of the previous 
study on arches have been correlated — 

with other available information 
have bec been incorporated i ina manuscript 


secommendations on working stresses. 
and methods of design of glued lami- 
ommendations are to be combined 
laboratory recommendations on fabri- 


nated structural ‘menbers. These rec- 


7 
‘ A. and M. L. Selbo, ‘‘The 
ing of Structural Wood Products by Gluing,” 
No. D1635, Forest Products Lab. 
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> 
< 
This research, which covered a - 


there results of an extensive series of tests, 
but presented also recommendations on 


published ona U. 


or? 


the presents ation of information 
laminated material, its author 


mention the developments in glues and 
gluing techniques that have made this 


‘ only adhesive that 


were recognised, and W stated in field of its applicability.”* 
that ‘glues m made from, 


| 


— 


Half-arch D-1 in position in 
tion for test under end thrust. sealles for reading horizontal deflectious at 
n 
‘Fig. 8.— —Curved in Testing Machine. 


"Corea member in testing machine in posi- 


of information on glued laminated 


While this paper has for its major 
on the strength testing and ‘design of 


would b be remiss: if he did not at least 


S. Department of resins and urea are much more resistant _ 
Agr iculture technical | bulletin that will | to me moisture and to fungus ¢ attack 
are casein glues. These ty pes are 
_ increasingly used in the manufacture of 
plywood. For the most part, high tem- 
peratures are required for setting them 
and they are consequently not, in 
eral, economically usable for building up 
large members. Further dev elopments 
will render them applicable are to 
be expected. Such developments, 
gether with adv. ances in methods 
_ material so promising for the future. excluding moisture and in gluing ale 
Prior to the War, casein glue was the 4 rial treated for resistance to fire, insect, 
reasonably 
practical for use in members. - 
Its limitations under severe exposure inated to the 
The expectations ‘expresed 


f as 
hen 
iter 
der 
ors 
ted 
for. &§ q 
he 
ii 


Ww ith the s of 3 
by conventional ‘methods. 


few tests of members 
made under transverse bending (Fig 

- 8(a)) to investigate. the effect of j initial, 
stress. The majority of the tests, how. 
ever, were made under end thrust, both 
on Ie rboratory: -made specimens (Fig 


ig. 9.— —Curved Laminated Member in Machine in Position —8(6)), which constituted the Major} 
number of specimens, on a 


it 2000 (4 
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Laminations to Strength of Member With Laminations Clear, 


Values at “Proportional Limit 


Average Values from Transverse Tests of Douglas- Fir, 
Southern Yellow Pine, and Sitka Spruce. Strength ahs 


k 100% 
Matched Straight Specimens Taken as _ 


| 
 &-—3-Foot Offset 
o- 6- Foot 


efective 


a 


adi fC Contes Percentage of Defective Material 

s of Curvature of Member at Center, 5 a 
11.—Ratios of Strength (Bending Plus Compression) of 


1 — Strength of Laminated Members as Related to Members with Defective Laminations to Strength of Matched 
Members with All Laminations Clear According to Percentage 


of Defective Laminations for Soutk rm Yellow Pine. Numbers a 
fulfilled during the War when adjacent to points represent number of specimens tested. 
capable of being set at room or inter as Forest ‘full- -size e building ‘arches Fi ig. 8). 
mediate temperatures (between — Laboratory Report No. D16354 and— Load, lateral deflection at the center of 
_ temperature and about 200 F.) w ere — whi hich as previously mentioned, isto be —_ the length, and change in length of the 
-_, develo yped by the adhesiv e industry. incorporated i ina U.S . Department of — chord were observed simultaneously in 
Coincident with these developments, Agric ulture technical bulletin, of laboratory-made specimens. 
the Forest Products Laboratory pursued In cooperation with the Research In the tests of building arches, load, 
an active and continuous program of and _ Marketing Administration, — the ‘lateral deflection at several points along 
research on the properties of these "Laboratory recently carried out an in- the length, and chor 
adhesives and on the techniques of ap- 4 vestigation on- the-job ‘methods of measured simultaneous , 
plying them for optimum results. This fabricating curved laminated member measurements of over 
_ suitable for such uses as brooder ‘houses a short gage length (2 in.) were made at 
guide | to the selection and use of and machine sheds, a and of the strengths several points. 
‘hesives: for r laminating, whichisavailable — of members made by these methods as a tests to compare tl the sine strengt 
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100 —{ Be “Values at Maximum Moment | 
pre Members with all Laminations Clear ----------0 we | | y 
e 
a 
ia 


j 
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The results from the tests of 
pairs of specimens are shown in Fig. 11. 
where the results for arches contaming — 


¥ defective material are shown as ratios to | 


12.—Modulus of ‘Elasticity and Stresses at Limit and at Maximum 


a for Southern Yellow Pine Members with Various Percentages of Defective - 
Material. Numbers adjacent to plotted points represent number of specimens tested. 


of members in pressure t = lamination thickness and 
applied by nailing or by clamping, trans-— =f = radius to which i lamination i is 
verse bending was employed (Fig. 9) as bent. 
well as standard glue block-shear tests. — 
‘A brief study of tensile strength per- 7 ‘The strength reduction indicated "J 
pendicular to grain” employed sharply 
eurved U-shaped laminated specimens 
tested by pulling the ends apart so as to 
 ereate tensile stresses perpencidular to 
grain in the curved portion of the speci- 
en. These tests were supplemented 


te 


than would be expected from a consider- 


ation of the magnitude of the stresses 


times the thickness produces stresses 
approximate ly one-half the ultimate and 

about equal to the proportional limit. 
_ Stresses at this level would be expec ted 

- to cause severe reductions in strength. 

_ The fact that these severe reductions 
are not found from m tests indicates = 
stresses. induced i in bending the 
laminations to form are relieved to 
considerable extent. 
es _ The data indicated that ‘modulus of 


elasticity is not affec ‘ted by curvature.* 


men. 

by _ Stand: ird tension- perpendicular-to- 2 
grain tests on minor specimens cut ; from 

the larger specimens after failure. 


Effect of Cu urvature: 


fe It was sda, that, in bending 
laminations to curved form, stresses are 
set up, the magnitude | of which depends 
upon the relation betw: een the thickness 
ofthe lamination : and the radius to which 
ik it is bent. To evaluate the effect of 


this factor in reducing the strength of 
Jaminated members, spec imens having &£ Effect of D Defects: 


various ratios of lamination radius we 


A number of arches were eubaial Ww ith 
jamination thickness were tested varying proportions of clear and of 


defective material, of which the defectiv re 


material oc cupied the central of 


q 


end thrust (Fig. 
hu The results are 


, where the strengths: of bent: 
ith that en- 


bers ar are shown on a percentage basis. 
Both transverse and end-thrust tests tirely of clear material. The matching 
~ was achieved by ripping 


are represented. The curves shown 
represent the average effect of curvature boards into tw o equal pieces, one of 
_ on modulus of rupture and fiber stress” 


position in another. The central por- 
tion consisted of 6-in.-wide clear boards 


as with that of a 
in one assembly and 6-in.-wide defective 


[ ve ¥ material consisted of typical N 
Common southern yellow pine. 


“that up to: 60 per cent t of mate- 


Pr. more than 60 per cent defec tive mate rial 


‘the formula above considerably less 


induced by be ending the laminations. 
For example, bending to a radius 160 _ 


12-in.-wide clear 


4 : hich was used in the outer portion of “ 
proportional limit. The factor repre- 1 


one assembly - and the other in the same 
senting the strength of a curved member 


boards in the other. The ‘ 


AST M BU UL LETIN: 


the values for the matched ——¥ 
of clear laminations. 


= 


vial i in the central of a laminated 


sisting of clear laminations 
Members with less than 60 per cent 
defectiv e material averaged 99.5 per 
cent as high in proportional limit values 7 
97.7 per cent as high in values at 
‘maximum moment the all-clear 
members Ww ith Ww hie h were matched. 


84.6 and 81.9 percent. 
Additional data were available from 
‘teat of members| containing various 
proportions of defective material, 
with which all-clear specimens had not 
been paired. igure 12 shows all av rail- 
abledata. Here again, only moderately 
 Jowered strength values areindicated for 
members having up to about 60 per 
of defective material as compared to 
members: having all laminations 


of of End. 
Available lengths of are 


quently not adequate to provide full- 
length laminations for the larger struc- 
tures . It is necessary, therefore, to 
join two or more lengths of lumber end 
to end to provide the necessary lamina- . 

tion lengths, 
Obviously, butt joints” without glue 
= have no strength in tension, and tests — 


shown m that w glued they are 


ae very erratic in strength, and that with © a 


even the best technique inusingavailable 


glues they attain no more than a fraction 


of the tensile strength of the wood. 
Further, even with the best techniques © 
in fitting, butt joints can be expected 
to be only partially effective in trans- = 
curved laminations, butt joints 
are additionally, undesirable because of 
- effects on interlamination | contacts. 
in their vic inity. It to 
square- ~ended piece; nee 
ity of butt joints, contact betw een oi i 
larninations can result only from 
sufficient to crush the wood and 
expel the glue, which makes the joints — 
between laminations locally deficient in. 
resistance toshear, = 
Tests have indicated, however, that a 
-scarfed joint, if carefully prepared, well 
glued, and of sufficiently flat slope, 
have considerable proportion of the 
strength of an uncut piece. 
j 
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Specimens having end joints (glued 
scarf, unglued scarf, and butt) in various 


locations ‘and combinations were 


matched with specimens having all 
from these tests were ere rather erratic. 
From these data, howev er, it was con- 
_ ¢luded that glued scarf joints having a 


| 


‘slope of 1 in 12, and reasonably well 


separated in adjacent laminations, will 

result members whose strength, 

at porportional limit, will 

\ mo not be significantly lower than that of 

=a members with all laminations continu- 


¢ 


et ous. Tt was ‘concluded also that such ry 


joints at the same point in the length 


= of “successive: are undesir- 


Tests of Radial Tension: 


Theoretical considerations indicate 
= radial stresses occur when a eurved | 


radial ‘tensile stress that ‘could be e 

pected in an actual curved member 

loaded in this manner was 


‘tension perpendicular to grain by ttand- 
All curved specimens failed i in radial 
tension. The values of radial tensile 
stress at failure were quite erratic, due 
probably to certain deficiencies in the 
techniques and ‘is in making the 
In general, the radial tensile stresses 
at - failure were on the order of -one- half 
4 te two-thirds the values obtained from 
ss minor specimens tested in tension per- 
pendicular grain by the standard 
method. The data very limited 
and were e confined to a single species, so 
‘that it was obvious that they could not 
serve as a basis for establishing design 
values for this property. They did, 
however, ‘serve to. provide a limited 
check on a — of estab- 
design values. 
Pe. The use of nailing as a substitute for 
a pressure, if adequate results 


could be obtained, would offer certain 
advantages. It would both ‘simplify 


and cheapen this type of construction 

would permit members to be built 

at or near the building site, so that the ¢ 
production of members too large 


of were ex- 


reliminar 


The 


straight members to which gluing pres- 


Tanging from about 3 to about equal. 


testa. The first consisted of 
ghear tests specimens cut from 


sure had been applied by | nailing or by 
clamping. An equal number of speci- 
was glued by each method. In 
the second series, matched pairs of 
curved members—with one of each pair 
-glued, the other clamp- glued—we ere 
tested in transverse bending so arr ranged — 
as to cause failure by longitudinal shear 
The block-shear tests indicated con- 
average shear values” 
for the nailed than for the lamped 
with the ‘values ave aging 
68 per ¢ cent for the southern pine and cd 
per cent for the Dou gs is fir. Further 
the variability was considerably greater. — 
Three of the four r comparisons f from the — 
transverse-bending tests showed lower 
values for the nailed than for the: 


clamped specimens, with the values 


La 


Percentage of w eed talbure, too, was 
considerably lower for the nailed speci-_ 

a From the data so obtained, it was 7 
considered unlikely that as strong and— 
dependable glued joints could be ob-— 
ta: ined by nailing as by els amping except, 
zvrhaps, by the use of : so many ni ails 
that the procedure w ould be uneco- 
; *nomical. It was recognized, however, 
¥ 
which the required shear resistance 
would be low. Further, it may some- 
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commonly called the segmental rafter, 


that “structures « ‘could be designed in comparatively y short lengths, and nailing 


yrovide for glued 
laminated construction under circum- 
stances such clamping during 
assembly is not feasible or where mem- 
bers are too large to be transported to 


members and thus to } 


a 


a 
the building site following assembly by 


clamping. The durability of joints 
made by gluing p pressure obtained with 
nails is unknown. 
The data indicate, however, that even 
with the rather close nailing used i in the 
assemblies tested, the allowable stres | 
longitudinal shes for  nail- glued 
‘assemblies should be no more than about 
two-thirds that permitted for clamped 
“assemblies. The essential similarity | 
between results from shear 
containing. nails and from_ those not 
containing nails adds emphasis to the 
recommendation that mechanical fast- 
enings, suc ich as nails, cannot be ‘expected. 
to supplement the strength of a glued 


Comparison with Other Types of 


M embers: = 
ae Two types of members had 


a considerable use in farm structures. 
One consists of laminations bent to form 
and nailed without gluing; the other, | 


: is made by | band-sawing the edges of } 
boards to the required curv ature, as 
sembling the boards, which must be in 


thems: with nevessary butt 


1950 


| 
Fig. 13 —Radial-Tension Specim al cracks where tension failure has 
=| ] on 
< I 
4 
3. 
| 
n 
be 
= 
vertical 
‘ are ve 
— this type, the f 
Tits Ve UO for instead of being bent _to_ fo al 
distances would be of members so as to make up for 


SECTION. THRU ARCH 


& 


a 
Fig. 14. One Arch of 


Each of Types C and D, as Used in the _ 


Forest Products Laboratory Service Build- 
— 


Tests indicated a definite. superiority 
of glued ls amin ated over nailed laminated 


members. The nailed type showed 
proportional limit and no maximum 


load, and the test was discontinued 
when deflection bee ‘ame excessive. ven 
so, such final loads were on the order of — 
one-quarter to one-half the m: 
mum loads sustained by the glued speci-_ 
mens. Deflections at final load for the 
= members were from two ¢ to five — 
a as large as deflections at maximum . 
for the glued members. 
4 The segmental type, however, gave a 
somewhat better. comp: arison. T he stiff- 
ness of the segmental members (meas- 


m 
other, on, ured by the ratio of moment to deflection 

rafter, o proportion: al limit) wa was as comparable 

ges oi} to that of the glued members. Maxi- 

e, as mum load wa is On the order of cone-h: 

be in large, but supplement: iry tests with 

nailing | vertical Jamin: ations nail-glued gave Te 
y butt maximum loads near ‘yas high for 

layers. | = segmental as for the bent members. nl 

ertical Alack of |: ater: | stiffness w asexhibited 

w the ty the nailec il member. It 

ade appeared, howe: ever, that maximum load 
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action of these clamps probably caused 


4 placed in increments, the 


but: litle affec ted by this later: al 
which was some 42 per cent in excess of — 


bending. Further, in service such ‘h buck 


ling is often 1 reste rined by roof the design live load. Deflections at the 

or other 


peak and quarter-points of the central 
and other arches were read after place- — 
ment of each increment of load and from 
At the t time the: arches s for the Labora- time to time between increments and 
tory buil ling were procured, two full- —_ over the period of several months during: “ 
size half arches of each “type (Fig. 14) _ which the total load remained on the : 
were obtained for test. All were tested arch. 
under end-thrust lo: ading as indicated plot of the summation of immediate 
Fig. S(c). No general conclusions can fae of the peak of the central arch — 
be dri wn from the test data, but it may indicated an approximately linear rela-— 
be of s “some ‘interest. to rev lew = tion between peak 
initis failure at ‘thie knee, final 
failure occurred i in tension ata point effects of moisture ch: 
farther ‘up the length. Considerably 


e character of failures. 
higher load would have been sustained — 


the total load remained on the struc ture, 
ange during 
’ this period are such that it is impossible 
to de ‘termine whether increased deflec- — 
had the full strength of the knee been tion was caused by the load. 
developed. Before testing the It may be interesting to note the 
arch of this type, about 11 ft. were cut - effect of the roof construction of this — 
off the upper end to e neourage failure in- oak building on the deflection of the central 
the knee and thus to get a measure of are h above which the load was applied 
the strength of the most : sev erely curved son and on the distribution of this load to 
portion. Unf fortunately, this s specimen other arches. The roof consisted of 
failed in longitudinal panels 16 ft. long, 4 ft. wide, and slightly 
‘ In the C -type arches (Fig. 14) failure e more than 6 in. deep, made up of ply- | 
in both cases resulted from separation yn of Ee: wood sheets glued to the tops and bot- | 
plies of the plywood web at the outer By. toms of 2 by 6-in. joists at the center _ 
portion of the knee e and | subsequent lat- we” and at the edges of the panels. evel 
er: al buckling of the flanges. In one = faces of the edge joists were grooved = 
test, clamps were arranged restrain Teceive splines holding faces of adjacent 
this lateral buckling, and the reinforcing panels in alignment. he lower ply- 
wood sheet of eich panel was nailed at — 
oe end to the upper face of the arch _ 
on which it rested, and the 2 by 6-in. 
joists _toenailed to the arches. 
a The roof panels, being nailed to the — 
central arch of the and being stiff. edgewiae, 
transmitted the spreading of the loaded 
arch to adjacent arches and thus caused — 
flections of these arches at their 


the load be 
— 
tained. 


Tests of Boilding Are hes 


{ 
b uilding was loaded with bags of sand — 
and gravel placed on the roof — 2 


4 b.Typical Setup of a Beam Re~dy for Test. Electrical Strain Gages Shown Were 
ed to | 
joints 
— 
in the ¥ a means of comparison between 
glued aa 
about 4 
é 
not 
the 
fat 
rected 
glued | 
| 
— 
Yurved — 
| 
ures. 
Ori 
ke 
— 


18 are butt joints in more than one lamination, with various spacings between joints in acineent lamina- 


Pattern No. 4isa serrated searf joint. P. 
are scarf of various in — 


tions. Pattern No. 3 is an Onsrud joint. 


of the five central arches ‘(the loaded 
8 arch and two to each side) indicates that 
a the action of the roof construction Ww = 
such as to distributenearly a third of the 
7. load to adjacent arches. This brings 
- attention to the fact that roof panels 


shearing ape acting in their plane, 


e this type, if sufficiently resistant to 


may have | a significant effect in dis- 


distributed loads, or moving loads such 


ESTS| OF Br AMS AND COLUMNS 


Methods of Test Test: 

All: beams were tested under 
a point loading, (Fig. 


plan was to load all beams at the quar- 


 - points of the > Span, but a dispropor- a 


‘tionate number of shear failures 
found i in early tests and, ia subse- 
quent tests, the loads were moved 

¥ ard the c center : as far as the spa spacing z of 


and on were e ob- 


15). The original 


_ Amoung the Douglas fir beams te 


a number failed in longitudinal shear g 

rather low values of shearing stress, 
been previously recognized that 
a fir there is sometimes a layer oj 

_ unusually weak cells located in the mg. 
terial first formed at the beginning of 
the growing season. Such cells have low 
1 shearing ‘strength. Numerous shegr 
s thi at occurred in this series of 

vere observed to follow the growth 

preter as would be expected in wood of 
haracter, and mic "roscopic eX: amina- 
tion showed that’ failure had occurred j in 
the layer of cells first formed. 
Following this, a second set of bea oa! 

_ was made up of laminations from a dif. 


only in certain localities. This group of 
beams was tested in such 


‘iti was N ; to 9 and 13 through 


@) Loading Diagram 
Fir Beam No. 


manner ag 


09100 

caie 


Deformation 


Deformation at Center Line of 


tained with | resistance-type “elect trical eT control for other groups of beams. T = 25 per cent higher, with the minimum 


strain gages” for one beam from each 


group of three having a common jointing 


pattern 


pression, l-in. Tuckerman strain gages q 
were mounted at the middle le of the ~<a 
_ opposite faces formed by the edges of the 

laminations. In addition, on one col-_ 


umn of | of each group of three having “7 beams approximately equally divided 


common pattern, 
_ type electrical strain gages were used 
to obtain strains in the regions 
tical | 


bs value approximately equal to the maxi- 


_ beams of each group were all “approxi- 
Among a third group ‘of vertically 
laminated aot those that failed by 
hear gave a still higher range of values, 
~ with the minimum for this group being 
approximately equal to the maximum 


from the second group, 
‘hese ds ata i indicate that the weakness 


_ mentioned is more prevalent in some 
than i in fact that, 


were made from 8, 11, or 17 laminations. 
They served, therefore, to answer the 
question of whether the st rength a 
ties of a a horizontally laminated beam are | 
~ influenced by the thickness or number 
_ of laminations. Results from some 85 _ 


lue from the first group. 
mately 6 in. in depth, but the a ‘mum va ue from the first group. 


among. the three “groups (8, or 17 


"group ‘They "were 


December 


@® 


tl 
a 
— 4 
— 
— 
deflection were made to failure. |.  .. ... pe 
Effect of Lamination Thickness: to encourage failure by shea 
In addition, strains in regions surround- 
— 
7 a 
] the three 
cordingly, failure was radial, whereas in the others 
| was tangential, indicates the post | 


2200 000 (1-0.47X)- 


bility that radial strer is higher 2.6000 om 
than tangential. ‘This is only partially 


| 2400 ow 
4 confirmed by shear of small clear 

8. It 


= 
Knots apparently not have a seri- 
ous deleterious effect on shear strength, _ 


yer of since a somperiaon 0 of shear — 

ng of 

€ low 

sheor 

od of Figure 16 illustrates the types and 4-8 Laminations-Beams |38K-147K 


4~|7 Laminations-Beams I48K-I57K 
Laminations -Beams IS5S8K-I67K 
v-\7 Laminations-Beams I68K-177K 


—_spacing of joints in the beams tested. 
Data from electrical strain gages for — 


values of load below the proportional Laminations -Beams |78K-I87K 
eas limit showed that in every instance the — 


Laminations- Beams I88K-197K 
Laminations- 


Beams I98K-207K 


essentially linear, except in the imme-_ 
CCUM | diate vicinity of a joint, and that the 
up of point of zero strain is at or very near the 2 : 


ag Pidheight of the beam. . These two fac 


a dif- : ariation of strains on a cross-section is pis 


indicate that, under working loads, the . a 

deflection of the beam and the general 

the properties of the full cross-section, = 

with the joint acting as a stress raiser to r 

eause local variations in stress, These 


Ra ~ 
000 | Symbols Above with 
000 | Numeral 10 Adjacent 


Average F For Group NE 
4.00 Dashed Connect Averages ; 
3 000|(Large Circles) For Groups of 
Beams Each Formed by Taking Group | 
> 


dastic studies by. "mathematical omg 2.000) of 10 Beams in Order of Increasing 
(0) Mot R R=9 9907 


shows that the neutral plane of a beam 
. a hole moves away from the 
hole only a small fraction of the distance 
by which the gravity axis is shifted. (E] Mo Mot R 8595 (I+ 3X) (I 
This i is illustrated by Fig. 17, in w hich ot PL: 
| containing a butt joint in the top 
— | lamination. The strain in the region of 
the joint was found to reach a measured 
= . value about 2 23 times as great as the 4 
= im strain at the same vertical position in a 
= a cross-section that was at some distance | 
from the joint and subjected to the 
same moment. This i is consistent with 
mathematical investigations that show 
that, in a beam of orthotropic material, | 


the intensity of stress at the extremities 

of the major axis of an elliptical hole 

Tal 50 and with the major axis perpendicu- ig. 18. —Variation of Strength Properties of H Horizontally Laminated Douglas-Fir Beams ~ 

the lar to the direction of principal stress, is with the Ratio 


‘ile The r result i is that shear failure 


= 


oan 4 mathematically investigated case is 
“a 4 somewhat analogous to a butt joint ina 


starts adjacent to the joint and pro- 
lamination. === gresses as more of the length of the The data from beams containing 
tically J The longitudinal tension or -compres- is ‘Teliev red joints were somewhat erratic, but indi- 
ed by sion stress in a butt-jointed lamination esi cated, for joints in the compression por- 
values, is, of course, zero immediately adjacent of this character pe tions of the beams, strengths es essentially 
being if to the joint and increases by transfer s tests of beams containing butt =o conforming to that ¥ which would be ex- _ 
through shear from the adjacent lamina-— joints, , not only ¢ con- bed the lamination the 
a. tions as the distance from the joint in- | 


ikness | creases. Hence the excess of longitu- 

some dinal stress in the continuous lamina- shear at the joint start ever, porn some- 

t that, = over that i in the jointed ones isa failures. _ They are undesirable, there- § what more than would be estimated << a 
shear maximum at the joint, and, conse- fore, not only because they fail to trans- considering the joint ineffectiv 

others the shear stress isa maximum longitudinal stress, and therefore In some tests, the beams contained 
possi- all it is Vv area in the joints in laminations 
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spaced 10, 20, or 30 times: the 
thickness. Even with the greatest 
Spacing used, the data ir indicated that, 
with butt joints i in heen compression por- 
tion of the cross-section, both lamina- 
tions were ineffective. When the butt 1 
joints | were in the tension portion of the eae 
cross-section, the results were lower than 
would be estimated by both 
_ laminations to be ineffective. 1)MCS=68C 
_ Among the scarf joints shown in Fig. 


16 there was little to choose, as all gave 


AV, 


values nearly as high as did the bes ums Fel. 
all laminations continuous. 
90 beams were ated to per- | 
-_ mit correlation of the strengths of beams =) 
swith the: sizes and positions of knots. 
beams were fabricated of Nos. 
q 3 Douglas fir boards (as defined in 
i Rule Book No. 12, West Coast Bureau of | 
Lumber Grades and Inspe ction) so as to 
provide a range in knot size and posi- 


-Tnasmue th as the : strength of a beam 
depends upon the moment of inertia of re 


it valid to as- 


-Moximum 


Stress ot 


“| (KIFS of PL= 560007 1-(%, aT F 


 K/b= Rat io of Size ot ‘Maximum Knot in 


to the Width the Lamination 
°-Value From Individual Test-8 Lominctions 
x -Value From individual Test-1!7 Laminations 
~Average Value For Group of Tests—8 Laminotions 
Value For one of Tests-I7 Laminations 
6e-Grand Average Value For Each Grade (No.!,2,3) 
‘of inertia of the of the Fig. —Relation of Properties of 
cross-section occupied by the knots. To 
test this assumption, there was com- 


pated for eac h beam a value of Sige 


Proportional Limit, psi 


nye Fiber 


4 


if 
{ 


cross-section, 


with Knots in Lami to K/b. 


— tests discussed above, inspection of some | 2 


was 


have the 
stress at ‘proportions al limit as on modu- 

The: aly were lus of rupture. Hence the ordinates of 
as” prior to the curve B were made to be i in the same 


very at at = = 0 as 


assumed, further, tha at 
same proportionate | effect 


_ narrow laminated rafters disclosed con- i 

centrations of knots the full width of the 
raters omputations indicated the a 
strength reductions" caused such 

knots to be extremely large, and itwas 
deemed desirable to see whether 
n. Obvi e cury _ properties of members containing such | | 
knots are near to erages, “dightly too high concentrs tions were in accord with the 4 
longitudinally would have nearly modulus of rupture and slightly too low yesults discussed above. 
the the same effect: as if they were at the — for stress at proportional limit. ~ Taken i Accordingly, two sets of beams, each 
"same cross-section. Consequently, together, however, and considering the containing 10 laminations, were tested. 
; One set contained knots the full width — 
represent the average rela- 4 

were assumed to be at that cross-section. tion be tw een strength properties and» ¥ all other laminations clear. The second — 


Mi computing Tx, knots whose centers were assumptions mz ide i in fitting them, they 
of the top and bottom laminations, with 
igure 18 shows the data for each r/ conts knots the full w idth of the 


within 12 in. of the central cross-section reasonably" 
beam plotted as the ordinate and the : A study of the data indicated that, as laminations in all but the top and bot- 


comesponding. v alue of Ix as the ab- 


scissa, with 7x being expressed in terms — 


the gross moment of inertia of the 


cross section. In addition, there are — 
“plotted averages for 9 groups of 10 
beams, each formed by inca 
beams in order of increasing values of 
IT k/Ie and taking the first 10 as a grou 

‘and so on. 
mi: aterial for the beams 
an 


_Ix/Ig increased, the variance in strength 
properties increased. d. Assuming that t the © 
7 variance in the strength of clear wood 
remains constant, it appears that there 
@ variance in the effec et of knots and 
ths 1t this latter variance increases with 
in A study of this pred 


p, led to a fae 


variance in knot effect. Curves C and 


verage curves depressed by 


7 


, tora laminations. In all cases, the knots 


placed at th the central cros ss-section._ 
The beams containing knots in all but 
the top and bottom laminations gave 
results slightly higher than would be 
predicted by curves A and B of Fig. a 
were in reasonable agreement. The 
other set, however, did not conform | at 
In the second set, the knots i in top an 
bottom |: aminations | can carr rry but little 


“same region further, had of this factor. Application stress. They fail early, and the maxi- 
essentially “the same av erage specific of this curve to the minimum value from mum loads sustained by the beam, 


ity. seemed control beams gives curves E and F. 


= the average values for the con- 


by 


It may be noted that all but a few of the ‘a ‘the i inner clear laminations. When the 


therefore, r represent the load carried by : 


test points are above these latter curves. he test data were considered on this basis, q 


They -are, therefore, considered su suitable . 
asabasisofdesign, 
Subsequent to the completion of the 
ASTM BULLETIN 


they gave results in agreement with 


beams having all laminations 


clear, This fact in that, for such 
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case, the outer laminations should be nately 30 per cent higher than the | 
considered totally ‘ineffective and that average value found from tests of clear 
strength should be computed on the columns. No adequate explanation is: is 
basis of a beam whose size is that corre-- joints and joints of various available for this discrepancy. 
sponding to the clear laminations. re tested. Some specimens having increased variance with jncreas- 
- This consider: ation immedi: ately led to. butt joints in adjacent laminations and ing values of K/b is compensated by 
- question of the proper treatment of — _ Spaced 30 times the lamination thick- depressing the average curves to give 


“ess, were included. 
Pe containing knots in the outer oe  eurv es J and K. The procedure used in 
- deriving the 1 required amount of depres- 


laminations nearly, but not quite, ‘the The data showed, for columns with 
width of the lamination. ‘Theoreti- butt joints in the two outside lamina- was analogous 
eal analy sis indicated that the knot size tions, - that, on n the basis « of net area, 4 
equivalent in its effect to a knot the full Stress w ras deve eloped by the “jointed 


width of the lamination varied from two. specimens as high as that developed by Reseance 
unjointed specimens For columns wre than 
thirds the lamination width for a beam While the research discussed herein 


containing many laminations to nearly with butt joints in the two lami- “represents ac considerable body 
the full width for ‘one containing few _ ns ations at the same a and In the knowledge on the subject, which permits 7 
laminations. For the case under con- adjacent laminations at a level distant aT the designing of laminated structures ae 
sider ation, it a appears that for all practi- = 30 times the lamination aiden, od with reasonable ® confidence, there still 

4 cal purposes, a knot | larger than two __ Stress at failure on the net section Was remain problems to be solved. | . 
thirds the lamination width should be than for the un jointed | specimens. Subsequent to the research described 

treated as though it the full From this faet it appears that an overlap earlier, the Forest Products Laboratory 
30 times the lamination thickness is 

; ‘a In tests of single-piece beams, it has insufficient to transfer and distribute the 


‘ 


made adk litional studies on the spacing. 


of end joints in laminations. aa ‘he ill 


been difficult to differentiate between Ik ations. sults, while affording useful information, | 
clear and knotty beams with respect to ne data for co containing not conclusive. Further, the pos-— 


~ modulus of el: asticity. The data of Fig. a scarf joints indicated no deficie ney in- 


ji 18, however, show a definite decrease of strength as compared to strength of un- 


sible combinations of joints are myriad, 
presenting an endless array of possible 


modulus of la sticity ith increasing if all were to be inve sstigated. 

/Iq. The modulus of elasticity in = Some attempt should be to de- 

from the loads and relop a theory of joint action to simplify 
recorded during test represent the inte- with = the problem. 


grated | effect of strains throughout it the has long been known that deep 


= length of the beam and, ‘unlike strength In making up the columns for test, ‘beams develop, in test, ee 
iv values, might not be expected to corre-— “each lamination was selected so as s to than do shallow beams, and that box or 
late well with a value of Ix/Ig ,computed — have at least one knot approximating a ‘[-beams dev elop lower stresses than. i 
from. the | characteristics ‘of a. short specified size, with this size being beams of solid section. Two independ- 
of the length. The correlation with values ferent for _each of several groups of investigations of the effect of depth 
80 computed probably results columns. These laminations were then have developed two different “expre 
such pai the fact that the general character arranged i in such a way as to distribute sions for depth effect, w hich vary con- 
it was i of a lamination that contains knots is | the maximum knots longitudinally and 


siderably from each other, The maxi- 
the somewhat the same and to avoid mum beam depth tested was 14 in. Yet 


such | "reasonably cross-section. beam or arch depths of 3 ft. are not 

h the portion of the length ths at ws data are shown in Fig. 19, with ommon, and an arch with a depth. of 7 

in computing Ix. the values of strength being plotted ft. has 1 projected. In designing 
each The linear regression on represented by against K, /b, here Ki is the average of depths the Laboratory i is on uncer- 
ested. | the dashed line of Fig. 18 indicates, for the sizes of the largest knots in the tain ground. It needs, therefore, to in- 
width = Ix/Ig = 0, a value of modulus of | elas- ae lamin: ations. In each plot the average vestigate the effect of depth over a a, 
,with | considerably higher than the aver- values are very nearly in linear relation siderable range and to study the funda- 
econd _ age for the control beams. It could not, ae with K/b. Such straight lines, however, ome 

of the _ therefore, be considered to represent the tue intersect the feft- hand scale at values ‘The weakness of some Douglas fir in pe 
bot- effect of The curve represented _ shear has been mentioned earlier. If 


knots by the solid line has been chosen as giv- Ww were found Douglas fir 


ction. | ing an acceptable representation. knots, and hence they “cannot ‘con- markedly stronger in shear in the radial 


but Data from tests of some 15 vertically sidered representative. 
4 than in the tangential plane, it might be 
gave beams is failed to show a rela~ Curves G, H, and “represent the advantageous, for cases where 


between strength and/,/Ig. This parabolic curves best | the data. strength requirements are high, to use 


-mentals of thisphenomenon. 


may result from an insufficient Curves H and intersect the left- -hand laminations so that the plane of 
‘range of Ix the tests. Analysis of of at values in reasonable agreement shear would be radial. The Laboratory 
rm at the data indicated, however, that the those fr om ¢ clear spec imens. vurve 
"average strength ratio of the individual _howeve er, intersects at a value ap 


pand laminations, each computed in accord- The it items ‘mentioned represen 


little with accepted methods for joist only a few of the more urgent problems 
maxi- and plank, 5 is a reasonable estims Structural Timbers ‘and the Determination still to be solv red. There 


eum, i ‘the strength ratio of the la: a 185, 
od by 


n the in 
basis, 
with 
tions 
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paper ona control in te to is brought to fi fixed temperature which | 
study of the basic variables which affect “tain conditions : aaa in all major my “may be above or below that of the 
the» evaporation rate _of hydrocarbon respects. atmosphere. . From the const: ant-tem. 
substances. initial investigation perature bath ‘it enters the heating sec. | 
was made on a wide series of pure hy- of the evaporating chamber proper, 
drocarbons including straight heating section contains an ex. 
branched chain representatives of the 
from normal pentane horizontal was designed with as an air distributor and also as 
 cessories to ac ‘complish the followi fh 
»5-trimethylhexane, the; aromatics reservoir of heat relatively high 
benzene, toluene, m-xylene, p-xylene To control and maintain air heat capacity to facilitate good tempera. 
and = the naphthenes cyelopentane, at a constant and controlled flow rate, ture control. air then enters the 
methyl cyclopentane, cyclohexane, and temperature, and relative humidity. main ev aporation chamber. This 
P methyl cyclohexane. To permit introduction of liquid chamber is surrounded by a circulating 


~ tensive grid of copper screens which act. 


The evaporation rate of any liquid is ‘Samples onto the ev pans wi jacket maintained the 


4 yrimaril an energy relationship. It 


closely related to the rate at which heat. - 


is supplied to or absorbed by a liquid 


‘surface and that required for vaporiza- 


turn the rate of supply of heat is temperature 


de ndent largely upon the following -corder 


The difference of of 


thermoreguicte 
thickness at the ambient temperature woter | 1 
= the liquid surface and on the bottom of hae 
; the pan which contains the liquid. _ 


Additionally, the humidity of the out opening the evaporating chamber or temperature as the air to con- | 


atmosphere may have some effect on disturbing the condition inside. yveetion currents inside the chamber. 
i 4g) the more volatile materials—when con- aly . To permit a continuous record of _ Each of the evaporating pans is at- oy 
 densation of water occurs on the evapo- the unevaporated liquid on the pan. _ tached to a Jolly balance spring. 
‘rating surface. Also affecting evapora-_ To obtain a continuous record of spring permits a recording of the weight 
tion rate v would be the rate of diffusion the _ temperature of the evaporating of unevaporated liquid on each pam | 
of the vapo rapor into the atmosphere. The ek chamber is also arranged with 
We have listed a number of possible The particular a assembly used it in series of automatic pipettes which can 
variables and there may be more. But prefilled with a charge of liquid and 
1 simt ie 
certainly if consistent data are tobe ob- —Air is taken from the line atapressure 
some rather Measures of 90 psi. al and flows” at this pressure: the pans : ns at the time the experiment is | 
through an air filter, a pressure-reducing 1. At the time that the liquid is 
par mr valve and then to a rotameter where the ~ discharged, all of the pans are arrested — 
OF THIS air is metered. From the rotameter the and held at a fairly high level in the 


INVITED, either for publicat the 
of air flows to a steam hydrator and then evaporating chamber, directly below 


to A. S. M. Headquarters, 1916 Race St., to a constant-temperature bath. the discharge of the pipettes. As 6008 
paper was resented at the Session the constant-temperature bath the liquid dropped on the 
aint held at the rst Pacific Area Nationa e 
Meeting of the Society, San Francisco, Calif., Five figures showing some of the details of the suspensions: are Teleased and 
October 10-14,1949. the apparatus have been omitted, but the in- drop to their normal level. Tt 
Research and Development Dept., Tide Water formation can be accused upon application to the 
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2 evaporating liquid was found to be 


4 rection of air flow would tend to elimi- 
s mixing of vapors above the ev apo-— 
tended to give evaporation rates on a 2,4 pentone 
series of hydrocarbons simults aneously.— 
However, this turned out be fairly 
 jmpenetioal, because the temperature of 


pentane 


Boiling Point, dex 


4 


an extremely important variable. 
a running the apparatus on one liquid : ata 
time, it was possible to record evapo-— 
rating temperatures from one one pan W 
yateoftheother, = 
Some important ¢ det: ails with regs to 
the evaporating pans ; should be =. 
tioned. The pans are made of 0. ee: 
duraluminum sheets. ‘They are 5. 
em. in internal diameter and 0.25 em. jd 
deep. A nylon thread of proper length 


metny! 


Rotes, w,g.per min, 


rosshair. The upper end of the cross- 


"spring. centimeter scale | behind the Boiling Point, and Evaporation Rate. = 


-erossh: air, provided with a mirror, per- ate ts conducted with : air rate of 2. 2.5 om. cm. ‘per sec. at 70, 100, and 130 F 


tally for the pure drocar- 
TABLE I.—MATERIAI AND PROPERTIES* experiment y Pp y 


Bolling Point, | Density at 25C.,_ Density at 25 C., Fi igure 2 shows the relation betw een 
deg. Cent. cal. per g. perm) 


nts : and at temperatures ‘of 100, 
0.6548: _F., for the various solvents studied. 
& pentane... It will be noted that for the same boiling 
Texane. in the order (1) aromatics, (2) normal 
80 


paraffins and naphthenes, and (3) iso- 


wit Relations Between Evaporation Rate and 
0.76506 Temperature Drops 


A.P.I. Project 44: ‘‘Selected Values of Properties of Hydrocarbons.” == om, 
Normal pentane was not studied at 100 or 130 F. since he hese are above its The relationship among the V ariables 


by a a wire ring was placed ineach _—_ proximately 15 per cent at room tem- __ use of Fourier’s law of thermal conduc- 
pan, This was to insure as nearly ‘and this was found to be sub- tivity, which i is as fo follows: 


_ possible a constant surface area through- roug 


out the entire ev: aporation, vestigation. The variation in humidity dt 
The Jolly balance springs used in this was not attempted because we soon ran 
+ estigation have a sensitiv ity of about into difficulties with condensation of — 
§ em.,per g. All were calibrated before . a on the surface of normal pentane ; 
when air of higher humidity was used. 
Test ConprrioNs This has the drawback of making the 


a Three standard temperatures tremely erratic. br = temperature gr: adient in the 

ed, ‘namely, 70, 100, and 130 F. Air direction of heat flow, and 
‘rates in the evaporation chamber were AR = ‘thermal conductivity. 
Standardized at 2.5, 5.0, and 7.5 em. per 


The air velocities are based on air Materials Studied: If itis that dt/dL 
at 70 F. and one atmosphere pressure. evaporation rate -and the drop of th 10ut ‘the heat transfer me 


area of section mn ‘the 


air had a Telative. humidity of ap- liquid 


hair is is connected to the Jolly balance Rig, 2. —Correlation of Effect of Air Temperature, Chemical Structure of anes, be 


point the increase of evaporation rate is H 4 
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Experiment Conducted at 7OF. 4 

— Experiment Conducted at 
Experiment Conducted ot 130F. 


rature, and the evaporating | 
liquid temperature, t,, and L related 
to the thickness of ‘the film” through 
which this temperature chi ange occurs. 
The rate of heat supply is ‘obviously 
equal to the product of the 


rate the heat of vaporization of the 


Air Velocity, 
em, per sec. 


liquids. It can be accurately 
that the metallic pan used in the 
periments offers no appreciable Tesist- 
ance to heat flow since calculations i in- 
dicate that the resistance to heat flow | 
offered by the pan itself is only about ec ra 
one four-thousandth that of the air film. — 
In addition, the area A includes the top “= 
and bottom surface of the pan since the Air Veloci 
pan is suspended in the | air. our / om. per sec 
experiments, A was40sq.em. 
Assuming further that k,, is closely 
approximated by the thermal 
tivity ofair,k,,weean write: 


evaporation rate, g. per min. 
= heat of vaporization, cal. per 
at 
oe c. = standard heat of vaporization — 
ss temperature ta, cal. per 
Fahr. per cm. Temperature Drop- Heat Ratio, g- g-deg. Fahr. per per col 


Fi under experimental, ‘Fig. 3.- —The Effect of Temperature and Air Velocity on the iia Rate and 


conditions Temperature Drop - - Latent Heat Ratio | ‘Correlation. a 


TABLE I.—CAL CULATED VAL UES 
‘constant, ke and * The of ¢ would ‘represent the slope TIVE FILM. THICKNESS Ba 


of a plot of ev aporation rate as a func- SEVERAL AIR VELOCITIES. 
assumed constant as well as 3A, or: 4 
tion of the ratio of the temperature drop $$$ 


the standard heat. of vaporization gi 1/Be = Be, mm, 


a plot is shown in Fig. 3 with — 390 
‘ obtained for the various hydrocar- 28 
a=k = a constant. Avg... 4.3 
_ temperature and velocity the data in- 
4 Si ince AH for a pure hydrocarbon is a dicate straight lines; c is therefore con- 4b 
constant each temperature, cluded to be a function of velocity and, 
a lesser degree, of temperature | but is 
quite independent of the nature of the 
A known ‘values of the thermal =~ 
a = conductivity of air,‘ the ratio of the heat 


of vaporization att to the standard heat 
calculated for The results are given ing on the air ve ocity. 
in Table IT. These values \ were fitted to the 
John H. Perry (Editor), ‘‘Chemical Engineers The equation for the log Ba was obtained by 


Handbook,"’ second edition, McGraw-Hill Book averaging the elope after obtaining the 
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e em- 


ined by 


“a 


= draw mw ith wptane m, W here: 


).0339V ) intersection with the cated, _ However, when the more com- 

vapor-pressure curve give ?p and t. plex “mixtures ts pified by “pet troleum 

oi temper: iture drop is res ad as the solvents were investigated, it was found 
difference in temperature between the that a | purely empirical correlation per- 

air: the liquid (ta a relatively easy prediction of the 


on the AST ‘T.M. 


hile this correl ation is me em- 
Somparisons of the calculate: pirical, it is based on a detailed study of 


experimental temperature drops as well pure hydroearbon data as 


aleulated from— eva ors ration tes are riven in Tal 
“for a, and eale 6. ren in Ts Ta attempts to extend the theory into two- 


ia 

srences tw he experi-_ 

The differences een the exy i- red ag component ey! syste ms. The 

mental and eale vulated data are given 

Discussion: in the theoretical -developme nt bees ame 
ee it will be noted th: at the largest devia- —-extre mely comple: x and could not be 


A RISON® OF tions oceur at 70 F. and particu ularly at Solved without the of simplifyi ing 
CONSTANT (c) FORSEVERAL VELOCITIES. the high air rate. The errors are |; argest assumptions che would 
“Velocity, Experimental errors are largest ‘onsequently it was assumed at the 
em, per Values | Values_ wander these conditions e the evapo- outset that ¢ orre lations” of suffic 


. lof Constant | of Constant} per cent 
ration rates are quite low, and the Jollv prec ision would be obts 1ined if the rela- 
36 0.359 “AL 


spring tended to start swinging at high tively small differences in the heats of 


422 
0.436 The « effect of humidity was and paraffins were neglected. was 
No effect was found unless the also assumed that the cempors iture drop 
531 — humidity was high enough to cause con- for the e vaporating i ould” be 


densation- of moisture on the liquid, by its boiling point, and 


0.530 
0.568 

When this occurred, the evaporation would be inde; pende nt of its che mical 


Values were computed for data obtained at. ructure. Wh these simplifying 
ond 180 F.. pespectively, for each air became erratic. Condensation of structu en thes plying 
4 moisture would inorenne heat transfer sumptions were introduced into the 


ae very ‘significantly and cause higher ob- | theory it was found that the reciprocal — 

can be val serv ed evaporation rate since unit of the ev ‘vaporation rate was a lo garithmic 
are self-consistent. ‘Using the equation Weight of condensed water would release tion of the boiling temperature. 
for B, it is therefore possible to cal- sufficient heat for r vaporizing several Evaporation r rates were measured ond 


culate c. _ However, — At still unit weights of hydrocarbon. On the four petroleum “aromatic” and two 


an experiment. other hand, the reduced vaporizing petroleum “‘straight-run” solvents, 
an The properties of these solvents 


or surface would act as a resists 
Dr th No consideration has been given to shown in Table V | 
emperarure we ith the diffusiv ity of the v vapors. We be- evaporation rate data are 
Vapor Pressure: lieve that our ‘apparatus involving a Table VI. Reciprocal evaporation — 
at and the flowing air stream justifies our neglect of rates (1/ ‘w) were plotted against 
this factor. Thermal conductivity corresponding values of weight evapo 
the hydrocarbon vapor has also been — rated (in per cent) for each solvent F 
found that ‘of — At with | ; for the volatile ec com- studied. Average evaporation rates 
_ Vapor pressure was possible through an _ pounds, this may y han ive been of some _ were obtained | by the method of equal 
elationship: | @onsequence, since would expect areas for the portions 0 to 35 per cent, 
appreciable concentrations of vapor 35 to 65 per cent, and 65 to 100 per cent 
o.coss | the “effective” film thickness through evaporated curve. Te- 
which the heat transfer oc ciprocals of these average evaporation 
the less vol: atile compounds the Tates were plotted logarithmic or- 
where p = pressure, mm. mercury at 
at a _ temperatures investigated, however, _ dinate scale against the temperatures 
all other symbols have same sig-— 
junit di bef serious. corresponding to the averaged A.S.T.M. 
and unit dimensions as before. distillation, per cent-evaporated points 
Ww hile it may not be immediately ¢ ap ban i for 5, 10, 20, and 30 per cent; 40, 50 a 
At and p are implicitly re lated, 60 per cent; and 70, 80, 90, and 95 
‘oer equation requires a trial-and- work on pure hydrocarbons | has per cent (Fig. 4). T averages were 
solution. A graphical to that their evaporation rates can taken rather than smoothed ev. 
BE approximation is possible and can be. found to correl: ite on a fairly ed i. corresponding to each A.S.T.M. 
beobtained as follows: the tical basis, aided by tl troduc 
» curve | - some empirical actors. 
vapor pressure TYDROCARBON IXTURES ti nship between log 1/w and boilin be 
nate and _ temperature as abscissa. = “temperature. 
igure 4 was used to define t the scale 


the point on the absei originally expected that 
te the ait temperature, a extension of this work to hydrocarbon 


_ As a matter of fact, extension of the —_« standard Method of Test for Distillation of 

urned to be extremely compli- Ss Standards, Part 5, 


a 


Be = —(0.5567 + 
@ wheres 
= velocity of the air, | } 
Be = + 00339") 
This expression for B, was then sub- if 
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Weight Evap- Total W eight Rate for | in Rate for mine 
orated During Evaporated, Interval, orated During ‘Interval, w, 1/w, min, 
| Interval, percent | g.permin $j Interval, per min. perg. 
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plot of 1/w versu — 
ston ir at ambient air el 
temperature and the area of the evapo- 
For pure hydrocarbons the evapora- -Tating surface. 
hon rate is a function of the vapor pres- Figure 5 summarizes all the data on rate, 1/w; the solid circles are the re- F 
sure and heat of vaporization at the evaporation rates of hydrocarbon mix- _ciprocal evaporation rates on the 
liquid temperature, the difference in tures obtained in this stud straight-runsolvents.§ = 
temperature between evaporating liquid M. dis» As can be seen, the correlation 
December 1950 LLETIN. 
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Reciprocal of Evaporation Rate, 
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Distillation Rate and 


Air Rate, | 5 cm. per sec.; Air Temperature, 100 F. curves are the 
A.8.T.M. distillation curves and refer to the abscissa and left hand ordinate. 
The points plotted on these curves are the reciprocal evaporation rates; open 
_ cireles are for aromatic solv ents, the solid circles are for straight run solvents 


220 - 300 


A. S.T M. Distillation 


S.T. M. diltillation va 
is a tendency for the 1/w points 
for the straight- -run solv ents to fall distillations. "There seems to 4 
slightly below the AS.T.M. curve, be no need for any other type of specifi- 
indicating that the volatility of these cation | control on the volatility of sol- “Acknowledgement: 
materials is somewhat higher than the vent ms naterials, the possible ex- Many details of the apparatus used it in 
correlation would indicate. This might : ception | of controls on nonvolatile resi-— estigation were developed by 
be expected, since the nonaromatic hy- dues ¢ arising from accidental contamina- a7 mer Joanson. He also obtained the 
drocarbons, as a class, hav e lower hez ats ‘a data and made the correla 
vaporization than other hydrocar- j “Composition of the solvent mixture, tion of the ev vaporation rates of the pure 
bons. particularly its aromatic content, in- compounds. This work is gratefully 
fluences evaporation rate slightly, the the acknowledged. 
M. 1 (presented i in formula which shows a rela ation- rates of the solvent through the alt 
fo 


orm). Bir. ¢ Galstaun has presented a ship between evaporation rates and the 
description of a fine piece of research on —_— thermodynamic properties. Although sidered. | If the air velocity | were reduced 
_ evapor: ition rates of hy drocarbons under the derivation of the equation is partially so as to approach more nearly practi le 
definite controlled conditions. The empirical, the results obtained show drying conditions, it would be necessary 
a - apparatus used for this work he as s been that the equi ation | is for. all practical to consider diffusion rates as well as ail 
af & calibrated with sufficient precision to : purposes sufficiently accurate for the — velocity. _ Lewis and Squires? in 1937 
results which can to corre- calculation of the ev evaporation rates of showed the importance of considering 


thei ermody pure hydroe arbons. ny ‘diffusion evaporation from lacquer 80k 


The ev vaporation ré rates were measured a... ents. The | introduction of diffusion 


California Research Corp., Richmond, Calif, cor nditions where the velocity, of constants into the: equation ‘of evaport 

K. Lewis and L. Squires, ‘Evaporation of ly at 
Aixed Lacquer Solvents,” Industrial and “Engi- the air moving ov ver the evaporating tion er, is necessary on 


Chemictry, Vol. 29, is high enough so that diffusion Io 


(ASTM BULLETIN _Decer 


— layer above the sample need not be con 


— 


| 
— 

4 

4 
— 
— 
= 
= 


| 
where the higher polarity of aromatic as sepals eal By t 4 
_ molecules tends to keep them in the — token the evaporation rates in the paper — 


| bons show that the evaporation rate of on ra 
paraffinic hydroe ‘arbons is about 20 per film longer than a paraffinie molecule of | we have just heard are more in line with 


faster than for aromatic ¢ ompounds higher boiling range. actual application. ay 


of the same boiling point. However, his We feel that information such. as that = = it is believed that any discrepancies 


The on 1 pure hydroes 


be ex ‘plained by differences in air 
: temperature, 4 humidity, and the many A 
other variables. 


obtained by Galstaun and his g group is a 
very definite contribution to our funda- 
mental knowledge of petroleum hydro- 


data on petroleum thinner fractions 
show that the evaporation rate is inde- — 
4 pendent of of the n: ture of the hydrocar- 


35 bon. possible: explanation of this s carbons. We are certain that additional It would be i 

phenomenon is the formation of azeo- along the lines indicated will throw closely results on the 
22203 tropic mixtures of paraffin and aromatic further light on the practical as- procedure used by Galstaun and the 

va hydrocarbons. In fact, this may also be pects of the evapor: ation rates of hydro- procedure described by 

2 the reason why efforts to extr apolate carbons which will permit use of these Harvey and Mills have reported on a me 
data obtained on pure hydrocarbons to data by the paint, varnish, cand | lacquer correlation of Kaurl butanol a 
mixtures of hy drocarbons have failed. industry, with gravity and aniline point.* 

06% Mr. Galstaun’s da ata show ‘th: at ‘the: Mr. M. B. Currrick® (pre sented in question arises as whether in 
of rate of petroleu um solvents written” form).- —Mark wain’s classic Galstaun’s opinion some similar 
04 under the conditions of his measure- statement. t in reference to the i lation of evaporating rates might 1 not be 


ments correlates with t the ASTM D 86s can be paraphrased, for the benefit of in the realm of possibilities, us 
distillation. the air flow above the those industries and individuals ‘who Industry should give Mr. Galstaun 


- evaporating s sample were reduced to a _ have to do with petroleum thinners, to- AX and his associates a vote of thanks for 
such that diffusion of the solv ent. the effect that everybody has talked this contribution. 


through the air layer was an important about evaporation rates but no one has Messrs. R. W. Tess, J. N. Winson, 
factor in the evaporation rate, this ¢ orre- anything about it. This is figura- ano H. Ku (presented in written 
oo with D 86 distillation might not 7 tively true — here is every indication, form.}—T he author has pointed | out, — 
be A) satisfactory. = he diffusion rate of howev ver, that the tide has turned pore 7 quite rightly, that the rate of evapora. 
the higher molecular weight hydrocar- _ this year two real contributions hav e | tion is dependent upon the steady-state 
bons: will show differences during evapo- been made. I refer to the paper “Hy- A 33 : flow of energy from the surroundings to — 
ration which in all probability will not drocarbon Solvents: Types and Uses” the liquid. As the sample evaporates, 
correlate with D 86 distillation. by Boggs (presented in January, 1949, cools, its pressure 
4 One factor which must be considered in Detroit as one of a series of lectures 
when utilizing the data correlating D 86 on the ‘ ‘Technology of Surface Coat- At the same ieee as it cools, the flow of 
distillation of _petrole um solvents and ings” sponsored jointly by W ‘ayne Uni- “heat into it from the surroundings in- 
evaporation rates ia the at straight- ine versity, the Detroit Paint, Varnish and “creases. A balance is struck when the — 
~ blending of two solvents whose D 86 dis- ‘Lacquer Assn., and the Detroit Produc-_ flow of heat into the sample from the 


7 tillation are known will not necessarily - s tion Club), a lee ‘ture sponsored by Her- surroundings becomes equal to the flow 


cules Powder Co., and the paper just — of heat out of the sample by | evapora 
mediate blend. The ¢ oncentration of presented by Mr. Galstaun. tion. me > 
components being blended must be One has: to make only : a cursory | survey In the experiments carried. out, the 
a given consideration, and the D &6 dis- of the several e1 empiric cal methods of tests “Tiquid films were relativ ely thick (ap 
tillation of the blend should be obtained for the so-called determination of — parently of the order of 30 mils) and 
before attempting to utilize the: vapora-_ evaporation rates of | these solv ents be true that the bulk of the liquid 
tion rate data. This is particularly im- thinners to be thoroughly deflated i in any evaporates under these s steady-state 
portant w hen blending aroms utie and ego as to our over-all scientific progress. conditions. Howeve er, when 
used in stocks. The possible forma-— Galstaun is to be ‘congratulated 


give the evapor: ation rate of the inter 


yped by tion of azeot ropes which would change on this paper. | His concept of the prob- 
ned the both distillat ation range” and the lem and prac tical approach constitute a steady-state attained: 


correla | evaporation range should not be ove substantial contribution, s steady-state analysis used by 
the looked. have selected the published evapora- author | may y not account for this more 
ratefully It should out that ev rates on six solvents that approxi- complicated situation. | A better under- 


mate the hy droca arbon- analys and 8 
ASTM Distillation ranges reported pparatus would be afforded by the 
evaporation rate equipment in common Mr. Galstaun’s letters. 


ers. T T ‘These are presentat: on of data showing the rate of 
use today do not give information w which follows: evaporation of pure liquid as  fune- 
is directly. applicable to the ev evaporating 


tion rate measurements s obtained by M Mr. ’ 
¢ Galstaun’s equipment ‘and on nearly all 


tion of time from the beginning of the 


the ait conditions encountered in the paint, — Tun until the ha ss completely 


reduced | tation rates from protective c ‘oating films 


author has used th the heat-balance 


t ..| 25 min. 
depend upon such fac tors as shrink- in calculating, from measured 
@ press t Aromatic 12min. | 55° min 
ecessaly polyr meriza tion rate, , and Aromatic No. 4...... : min, 140 min 
ag aif iffusion rate through viscous films. 17 min. wn min. 
sidering Vents which . appear to have of air vel ocity in a particular physica 
sok} of ev vaporation as measured by D86dis- The heat transfer coeffic 
tillation cometines escape Ve know from actual application re- has been described in terms of an “effec- 
liffusion f sults that the published results are in- _ tive film thickness’ re nated B,), and 
film | faster than would be expected be- ckness' (de 
vapor of accurate and therefore useless i in 
only at 4 O their higher rates of ‘ -etroleum 
Analytical al Chemis Vol. = ‘Merch, 


sil 207-209. 
1 Development c 


and lack of polarity. | is particu-_ 

1 


December 1 950 


wo. 
80 
| 
| 
+ 

q 
020 
4 
iporation 
“Thy fe 
es are the ’ 
tes; 
solvents — 
a 

a 

a a 

as 
q 
ine 
Op 
by 

j 


an empirical equation has been proposed 


for the effective film thickness as a func- becomes thinner, 
tion of air velocity. The author’s idk ap ection. will be inhibited and an~ 


_ II shows that the “effective film thick- 
ness” is independent of ambient tem-— 


and Table ITI 


shows that the empiric al 

from the equation 


neces 

eal for 8. Tt would be help 
know more e precisely how 8 was obtained 
and what its value was found to be, 


- since it is not immediately y apparent that — tion involves air velocity and heat of 
vaporization. Solution of the equation — paper presented the Spring 194 
led to excellent correlations between the 


therefore, to ~-ealeulated and experimental values of Society, Curtis, Scheibli, and Bradley 


such a function would be independent 
of the hydrocarbon and the Ati involved. 
may be worth while, 
investigate this point furthe _ 
An approximation of the value of 8 
may be obtained by use of the Antoine — 
equation as given in the tables. 
— Pry 


- 

ssure nmm. of ‘mereury, 
deg. Cont., A, and C are 
co nstants of the hydro~ 
carbon. Substituting th the Antoine equa-_ 
tion into the Clapeyre ron ‘equation, we 


2.3 “BRT? 


C’ =C — 273. a = = heat of 
vaporization at tes! and T = absolute 
temperature. Then bearing in mind — 
that T = 298 + At we can 1 obtain an 
for the value of 


C’ + 298 + at) ~ 


Since at has a maximum 
2 C. and 4 varies from about 215 (para- 
xylene) to ) 232 (pentane) for | the hydro- 
carbons considered, it can be seen that 

is relativ ely insensitive to temperature 

3 and the nature of the hy drocarbon when 
the _ hye drocarbon has point 


and liquid surface and are composite 
values of radiation and conduction com-— 
ponents. It has not been shown that 
coefficients are independent of 
_ size and shape of the pans or of the depth 
to which the pans are filled. . The latter 
variable may conceivably be sigt nificant 
since the ad ‘Pan ya introduce 


perature at temperatures of 70 to 130F., — 


- equation for B, fits the data well under = a as paint or varnish will be complicated — 


_ or ition rate as determined by the flow of 


= coefficient, k (see G. Wyllie, P re 

va alue of k for benzene i is 


and as the liquid lay er 
mixing of the liquid by 


the heat transfer, molecular w eight i in a regular way, Th 
above equation might be used to COM. 
pute effective values of k for the pup 
‘drocarbons ‘studied by the author, 
an independent estimate of k could be 
obtained, it would be interesting to tO see 
_ how this theoretical equation compary 
w ith the empirical one. — It should be 
_ by the fact that the temperature of the emphasized that neither this hor the 
liquid phase v Ww ill not be kept so uniform —_author’s method will to paint 
by convection. Consequently the heat layers directly since the pressure-tem. 
transfer from the bottom will be differ- = ature curve w will be modified by the 


ent from that from the top of the liquid. — 

The author has presented an e mpirical the effect af umidity 

evaporation rate, it has been re reported by 


relationship between the vapor pressure — 
others that increased humidity caused 


[ie 
of the liquid and its drop in temperature _ 
relative to the ambient air. The equa-— lower observed ev vaporation ite unde 
“certs 1in particular conditions Ing 


appreciable _temperature gradient may 
arise between the bottom of the e pan and 
the liquid surface. — Application of the | 
same treatment to viscous liquids such — 


meeting of 


At, that, is, the difference in tempera- _ 
ture between the ambient air and liquid | 
-surfac . Know ledge of At is desirable 
because use of its value along with the 
heat transfer coeflicient and the latent 
heat: of evaporatio om would permit cal- 
culation of the evaporation rate. 

_ An alternative relationship of vapor 


2 ke ‘tone, ethyl alcohol, ethyl acetate, 
methyl isobutyl ketone, and Isopropyl 
‘aleohol each evaporated from filter 
 -paper more slowly at higher humidity 
(50 versus 1.5 per cent relative humid. 
ity). Rudd and Ty ‘sal, in a recent 


and AT in terms of the heat. paper prese ented Rothesay 


transfer coefficient can be derived by 
equating the evaporation rate as 
rived from kinetie theory to the eva apo- 


( ‘onference of the Oil and Colour Chen- 
ists” 
show n that acetone (but not n-butyl aoe 
tate) evaporated from a metal surfac 
heat: into the liquid. slowly at a higher humidity 

~ OHr per sec.) In the last part of th 

ePONIERT. -SHr, n the last part of the paper th 
author has presented figures which ind 
where a good correlation of ASTM distil 
liquid, lation data with evaporation rates 
= temperature of liquid sur face, ‘ Ginee: the heat transfer coefficients enter 
molecular weight of liquid, implicitly, the correlation is valid only 
accommodation coefficient, for steady-state ev vaporation under the 
vapor pressure of liquid at Ts, particular conditions used for the meas 
urement of evaporation rates and i 
_ applicable only to the | limited range oi 
hy ‘drocar bon ‘mixtures tested. The 


cient relating to the total 
curv es show that the run 


heat transfer area a A, Tate 
heat of vaporization per —_ 
oot ‘difference in temperature be- 


tween liquid and surround-_ ASTM distill: ition Ww pre 
ings diet. view of the fact that the pal- 
» 


AHt, consisted predominantly of naphthene 
And this equation could be solved in a _ by the author and others to evaporate 
‘manner simil: ar to that of the author’ 8, more slowly than the paraffins of equal 
by utilizing a a plot of p, versus Tanda _ _ boiling point, it would be e expected { that 
Tine of slope — are commonly marketed in the East 
h AN 2rRT, would deviate consider: ably more from 
the behavior predicted by the ASTM 
if i it were not for the difficulty of distillation data than the produets 
_ ing a suitable value for the accommoda- “actually tested. On the other hand it 


remains to be shown that straight ate 


Soe. L London, A197 383° 


since the 1 maximum aromatic content of 
about 0.9; the excellence of the author’ s 3 


empiric al s that the per cent. . It would be expected that the 
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air, free 


question of a correlation of evapor: ition 
= s with API gravities and aniline 
- points, in the manner that Harvey and 
Mills used for the Kauri But: inol Vs V alue. 
By bringing in the API gravity or or the 
aniline point, undoubtedly an improve- 


= thickness, 
% 


within 2 2 min. after ‘the sts ut of 
tion. E ven with films of 20 to 30 mils — 
‘it is hard to believe that 


thermal ‘gradients of apprec iable 


ment could be made in the correlation of of the possibility of convec- 


Mr. L. § GaLsta AUN (author’ 8 clos- 
).—Mr. few has properly raised a 
question a as to the applicability of the 
presented i in the event that 
the air velocity is reduced to the point 
where diffusion Tate will begin to con- 
trol ev aporation. also points out 
oe. that in such a case, the diffu- _ 
‘sion rate will vary with molecular w a. 
each 


ure) 


substances boiling close 

It would seem that except for essen 

from conv ec- 

tion and other similar mass movement, : 

‘conditions would not be set for con- 

trol of evaporation by diffusion rate. — 

practical way, the velocities used 

this research are not very high and may 

be encountered outdoors : any time there — 


isa barely perceptible breeze. 


raised the interestin ng 


A 


Contro 


Messrs. 


cients are averages” for th } 


_evapor ation rate with the D 86. distilla- 
tion. The cor rection needed on the 


~ tion heat flow. Transfer of heat by con-_ 
duction through such thin films should 


_ present correl: ation based on the D 86 — ia be ample to reduce any diffrence i in tem- 


distillation is not large and we simply < 


felt that it was hardly w orth the effort, 
especially since evaporation rates are 


sensitive to ambient conditions, which 
generally cannot be regulated with the 


: precision we were able to obtain in our 


Tess, W. ilson, and Klute raise 


a question on the» term This value 


API P roject 44, by 

tain AH,. Their of | 
on the Clapeyron and Antoine equations — 
is interesting. In our case, we were led 


to the use of 8 by a similar deriva ation 


- based on the use of the Kirchhoff equ: - 
tion. We came to the same conclusion, a 
As | Messrs. Tess, Wilson, and Klute 
also point out, the heat transfer coeffi- | 
liquid and 
metal surfaces. 


Cony 
late,’ and W. P. Sinclair 
Ke 
Section was required to move its thermal 


SIS 


In our ‘experiments, 


This paper - describes the pertinent features of the apparatus used for 7" 
determining the thermal conductivity of insulating materials at the U. Ss. 
Naval Engineering Experiment Station, Annapolis, Md. The description of 

a the apparatus is sufficiently complete for its construction by other testing 
facilities. Examples of data automatically recorded, charts showing the ac- 
w curacy of the control instruments, | and curve of the c ated the 


_ Money, insures reproducibility and a accuracy es resu!ts, pe requires very — 
little surveillance and maintenance, 


HE Materials Se 


of the Engineering Laboratory 
of the U. Naval Engineering Experi- 


prov testing of all the insulat- 
ing materials (excluding ceramics) used © 
NOTE. —DISCUSSION OF THIS PAPER IS 
_ INVITED, either for publication or for the at-— 
tention of the author. _ Address all communica-— 
tions to ASTM, Headquarters, 1916 Race St., 
hiladelphia 3, 
1 Presented at the Fifty- third Anneil Meeting 
of the Society, June 26-30, 1950. 
Wave Mechanics Laboratory, U. S. Naval 
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\ 3" STAINLESS STEEL PIPE 
SURFACE ite 


STAINLESS STEEL 


perature between the liquid and shone 
surfaces to a a negligible value 
ith regard to the ‘nature ‘of pe 
leum thinners marketed i in the East, our. 
experience has been that these differ. 
from western thinners to a relatively 
minor in aromatic content; 


was determined from published tables of * 


rance paraffins i in the eastern 

product. Accordingly we believe 

our correlation stands an excellent 

chance of | being ' valid for eastern thin- 

is of course true, as has been 

pointed out by all the discussers, ‘that 


paint. or arnish ms. 


this all q 


conductivity | apparatus tor another loca- 
tion. _ Inv olved in the transfer of the 
equipment was the necessity of hiring ad- | 
ditional watch-standing personnel. A As a 


maintenance costs and to increase “ol 
the apparatus, funds were 


STAINLESS 


— 
2" STAINLESS STEEL 
HEATER SUPPORT 


10-24 MACH. SCREWS 


— 
ny. The hydrocarbons for which the heat of 
evaporation per gram is different from 
that of hydrocarbons, or even to hydro- 
carbons lying outside the volatility fats 
range investigated. The correlations 
will be of limited use unless it can be i ial ry 
‘shown that they can be applied to solu- ‘se 1 
tions of resins and oils similar to those 
‘normally encountered in the application 
4 
E | 
| 
ern thinners is in the preponderance of =i 
a 
— 
A\utomatic 
| 
— 


Lis 


ating Elements 


« 


End “Element Auxiliary 


Dad 2. .—Schematic Wiring Diagram of of Pipe Testing Apparatus. .: 


4 
‘bility: of conv erting the apparatus from 
manual to automatic control. Various 
instrument companies ¥ were e approached, 7 
and, after many ideas were promulgated, | 
instruments mentioned in this paper 
| vere purchased and put touse. 
Description of Apparatus: 


‘The apparatus: ‘to be conv erted from 


“manual 
and the guarded hot plate conduc- 
Bevin apparatus that had been used for a 
many years at the Station, Descrip- — 
tions of the apparatus for use on alter-_ 
nating current follow. 
Pipe testing apparatus.—The appara 
tus: used for determining the thermal 
conductivity of pipe insulation 
shown in Fig. l,w ‘ith a schematic wiring 
"diagram i in Fig. 2 . As can be seen, in- 
“side of the 3-in. stainless steel pipe is an ww 
‘electrically insulated stainless steel 
w vhich are wound three heat- 


to automatic control were the 


Temperature 
Recorde 


“ing elements. The center element con. 
ers the mid 30-in. section and the ti 
end elements each cover a 3-in, section, 
The 2 -in. pipe is centered in the din, 
pipe and the ends are closed w ith h Tran. 
site insulating disks. Standard sections 
_ of 3-in. pipe insulation, 36 in. long, are 
applied directly to this apparatus jp 
accordance with the manufacturer's 
recommendations. The heat supplied | 
to each ¢ element is regulated by Means 
ofa an auto-transformer of the ‘ “Variag” 
type. The input to each element i is ad. 

justed until the temperature of the pipe 
over the end elements i is the same as over 
the center element. When this occurs, 
it assumed ‘that the end losses ar | 


LEFT END RIGHT END 
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ig. 4.—Schematic [hermocouple Wiring Diagram of Pipe Llesting 
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13. —Recordings of “Temperature 
Control in Pipe Testing Apparatus (A) | 
Hot Plate — (B). 


control. The of the center 
element is set, to some predetermined 
amount by manual adjustment of the 
center element auto-transformer. Since 


a curve of thermal conductivities is 


the | pow er supplied 
the center element is dissipated as heat 
radially through the middle 30 in. ra 
insulation. n. ‘Temperature: es of the pipe 
and outer surface of the insulation are 
measured by thermocouples. 
- to the center element is “measured di- 
rectly with a w attmeter. With these 
measured values, the thermal conduc- 
tivity of the insulation is calculable 
from known formulas. 
I During automatic ‘operation, two 
differential chromel-alumel thermocou-— 
— ples (Fig. 3) are each used to indicate, — 
and record i in ‘mailliv s the heat 


the temperature which will result from 
this adjustment; however, experience 
with the apparatus has show n that the 
final temperature resulting from the 
initial manual ‘setting can be closely 
approximated and, with practice, the 
_ thermal conductivity at any tempera- 
ture can be determined without plotting - 
a curve of conductivities. Figure 4 
shows the arrangement of 


between the “elements, ‘ee: re- 


_ The controller in turn sends an electrical _ is determined in the guarded hot = 
impulse to a Beck relay detector which __ apparatus shown m in Fig. 5 

amplifies and relays the impulse to a 
_ motor-driven mechanism operating an 
auto-transformer in the proper direction bo 
‘ to correct the unbalance by increasing — 
oF decreasing the input to the end ele- ie: 
ments. To increase the sensitivity of 
control, auxiliary “step-down” 
auto-transformer is connected in series 
— with the auto-transformer of the end 
elements, _ This provides an increase in 
voltage range and flexibility 


Bureau of Standards Alundum Plate “3 


BU L 


“The input required, it is not necessary to know 


ments located in the thicker plate to form — 

a single }-in. heater plate. To each side 
of this heater plate is applied a l-in. thick- _ 
ness of the material to be tested, 8 in. in 
and Water-— 


g's 


i 


= 


| 


= 


ol 


Temperate 
by cooled plates make up the finished ¢ appara- “sf 
tus. Granular diatomaceous earth is 
applied over the complete assemblage for 
further insulation. Electrical energy is 
supplied through two heating elements of 
commercially pure platinum wire—one- 
_ heats | the central 6-in. diameter area and 7 

the other the 1-in. outer: periphery. 
= Platinum-platinum 10 per cent rhodium 
thermocouples are installed at the top 
= and bottom of the heater plate and at the — vd 7 
_ cold surfaces of the test disks (Fig. 8). : 


When the temperature across the face 
F the heater plate is constant at all points, ‘ 
a is assumed that all of the energy sup- 
plied is dissipated perpendicularly a 
oe the test area of the insulation being tested. 
To further minimize the effect. of — 


J 


the "conductivity. 6 shows ing 
wiring diagram of the guarded hot plate 
apparatus. 


Automat 


The apparatus is similar to the National 


= in series are used to indicate the 
direction of heat flow (Fig. 7). The 
developed | any temperature 
‘difference between the center and the 

periphery of the heater plate actuates 
controller, ler. The controller 


apprats We 
a 
q 
= 
7 
1950 |b 


= 


constructed that by simply 


ihecting the power and thermocouple 
leads the panels may be moved to any 


| the to the Beck detec- 
which operates a mechanism and 
regulates: the auto-transformer the 
required direction. Again, as with the 
pipe apparatus, th ‘the energy supplied to — 

the center coil is manually controlled. 
While the inputs to both apparatus 
being adjusted and balanced, 
Brown temperature recorder is used to 
record 8 hot- and 4 cold-side tempera-_ 


c tures for the pipe testing apparatus and 
4 each of the hot- and cold- -side tempera- 


for low up to 600 
z= two for temperatures to 1600 F. 
One of the latter is automatically con- 
trolled. All of the temperatures of the 
apparatus and the outside sur- 
face temperature : of the 1600 
tures for the guarded hot plate appara- _ tus are wired for iron-constantan ther- 
tus (Figs. 4 and 8). ~Wattmeter read- mocouples. All other thermocouples 
ings of the input to the center coils are —_are chromel-alumel. 24 
obtained manually. To prevent exces- as many recordings as possible on a 
sive convection losses duri ing tests, the 
pipe testing apparatus is housed in a 
temperature-controlled insulated r room instruments required, a panel consisting 
A of thermocouple plugs and jacks 
provided (Fig. 9). With the use of this” 


of a size approximately by 

The apparatus is mounted on a dolly — 
panel, it is possible to use the 16-point — 
recorder fo for recording any combination — 


and can be easily removed from the 
Rep: 
of iron-c constant: thermouples. Al 


‘room for refitting and attachment 
though the one 


marked thermocouples, after being 
4 attached to the insulation to be tested, 12 
can then be fastened to "permanently four 
wired terminal boxes within t the room. ve tures for each of two high-temperature 
Excessive ve convection losses from. “apparatus and eight temperatures for 
guarded hot plate apparatus are pre- each of the pipe- and outer-surface- 
vented by the ad lition of diatomaceous © * temperatures of two low-temperature | 
earth pellets over the assembled heating 
coils, ete. (Fig. 5). The input to both — iron-constantan recorder. ~The 
of apparatus is controlled by hot plate test apparatus is suitable for 
Superior oltage Regulator, Mode temperatures to 1600 F.and is fittedwith 
1E5105, platinum-platinum 10 per cent rhodium 
The U. 8. Naval Engineering E ixperi-- 
ment Station has four each of the pipe 
testing apparatus | and the guarded hot 


apparatus. At present, however, of data during heating or cooling of 


one type is automatically ‘apparatus is consistent. There is no 
controlled. As can be seen in ‘Fig. ae 


‘ion doubt that the plotted results form a 

‘Switches and receptacles for use — culated from the following formulas: ; 
Measuring the watts input to ‘the. coils” 


of each apparatus. In the case of the ‘For the testing 
automatic equipment, manual selective 303 log 
the measuring thermocouples that are — od the guarded hot pla ite ‘appara atus: 
automatically recorded. This arrange- 
provides a me: ans of m manually ke 
checking the automatic equipment. at 
any time. The panel board is 
structed in three units—one for auto; 
= thermal c conductivity, Btu. u. in. per 
sq. ft. Pay Fahr., 


- 
a: .. 


pit 
The ds ata plotted on Fis ig. 10: are actual 


— matic control of the pipe testing appara-— 
tus, one for manual control of the pipe | re 
testing apparatus, one for 


outer of m ma- 
terial, deg. Fahr., 
n= inside radius of pipe insulation, /in., 


¥ 


(TP300) 


| 


and reinstalled with a minimum 


0-F. appar: = 7 


apparatus can be recorded with one 


and 


n= outside radius of pipe -insulati 


q heat loss, Btu. per hr. aaa 


= test area heated surface, 


Z ment of the test data was bp — 13 


‘trolled ‘apparatus, Te 
— quired 208 man-hours when using the 
old manual controlled apparatus, ~The 
time required for the manual controlled 


In order to obtain apparatus includes that required for 


constant surveillance during the day s and 


point iron-constantan recording instru ‘the nec essity of maintaining watel 
ment and to minimize the number of ‘standing personnel during the night. The 


calculations are based on the assump. 

tions that equilibrium w as reached in 
shortest possible time; this was” 
assured with the a ‘automs stie apparatus, 
but not with the manual res OE 
_ The precision of control for 24 hr. 
during the test of the above material can 
be seen in Figs. 13 and 14. The slight | 
deviation from the | control point ¢ on the 
chart, Fig. 13, is due to othe compass 
low capaci ity of the guarded hot plate 
"apparatus. ae ith the high-eap: acity pipe 
_ testing apparatus, the trace of the set 
point on control 1 Is like : a compass draw. 
ing. 


‘The apparatus has been i in use for 
approximately one year. The total 
cost for materials, -instruments, and 
labor for the wiring of eight sets, the 
_ building of two new high: -temperature 


that the apparatus will be amortized in 


years. This: is based on 


that the apparatus a 


personnel during the night, 
2. Can be used over the week-end w 
mi: anual apparatus is usually secured, Bias 
Assists i in the termination of data 


at a any y one pipe because the 
end ‘and -eenter heating elements are 
always at thermal balance, —— 

Can be used for research problems 
“involving high convection losses (high ait 
i velocities) since it eliminates the need for 
constant surveillance and manus al control, 
id 5. Leads to greater precision in the 
analys ses of dati since replications cal 
be obtained under conten 
conditions. 
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tion at Hig Strain 


ne in Rates 
Moti 


By Hebe ALF Cn 


report method for studying the 
processes at drawing speeds using high-speed motion 
<7, shadow technique is used which permits measurements of strain and of the | 
> shape of the neck throughout a tension test at high speeds. a 
ce he method has been applied to obtain curves of the sharpness of the 
neck versus strain, data similar to that used by P. W. Bridgman to _ 
rect stress-strain curves for the true tensile stress once necking } has set in, 
oT he results of the preliminary: tests have shown that: pe pee 
le 1. Comparison of results for steel, ‘aluminum and brass with r results| 
~ obtained by Bridgman in “static” tension tests shows that the true uni- 
_ axial tensile stress during tests at the speeds used (100 in. and 1000 in. per 
min. ) is on the order of 5 per cent — r than would be calculated from 


Bridgman’ s results 

2. The change in formation of the neck as a function of the speed of test 
provides an indication of the manner in which strain- hardening varies with 
strain Tate; _steel _— aluminum showed little — at 100 in. per min., 7 


dy of 


spe xed and little m more at the faster 
-3..-s The strain at which necking occurs te mds. to increase with | ine ring 


© EVALUATE the suita- 


di speed motion pictures in obtaining data 
bility of motels for "drawing, it is ae on bar tension specimens pulled at high 


sary to know their properties at strain - strain: rates. 
_ Tates encountered in such processes. ' present the technique and to determine 
hat quantitative data can be deriv a 


ISCUSSION OF THIS PAPER 1s _ With it. As an example, the geometry 
either for publication or muni: 
Address ail communica- 
Race 
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* Presented at the Fifty-third iis al Meoting 
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Arrangement of Camera, Specimen a 


in Standard Tension Machine. 


es 


. The major purpose is is to | 


of the neck is studied as a function 


sing 


‘Specimen M 

Round bar specimens, 


diameter, 2.75-in. gage le 4. 75- 
in. total length, were used in tension 
tests. M aterials tested Ww ere aluminum 
-248-T, aluminum 75S- 70-30 


‘ridge br ass and -rolled 8. E. 


Tinius ‘Olse n anion machine (Fig. 1), 
“crank | press (Fig. 2), and a Denison 

To observe the viii of the. speci 
mens under conventional conditions, a 
Olsen machine of 120, 000-Ib. 
‘capacity was used. This machine was 


at its highest speed of about 


havior of specimens under speeds of 
operations utilized a single- 
q action crank press ordinarily used for 
drawing cartridge cases. A_ singl 
dow: nward stroke of this press travels 
at the rate of 14 in. per sec. However, 
the machine is not necessarily operat : 


U 
attain ‘ 
han 13 
Beet 
ive Te 
ng the 
ed for 
sump. 
hed in ae 
was 
— 
24 hrf 
atively a 
4 


+ 
ig 
“pS ft 


Big. 3. _—Typical Frame with Measured Qua antities Indicated. 
4 = = Distance Between Gage Points 
= Radius of Curv vature at Ne 
= Radiu 


d = Least Diameter 
> 


do = Near E ind = 
permanent position two steel pins. 


These pins, approximately. 4 in. in 


was 10 in. per sec. In any event, the through grooves in the adapter, thus: 
press stroke, which covers 8 in. takes: holding the adapter i inplace. 
“place in in less than 1 sec. _ The specimen is first screwed into the 


Pe speed intermediate between that tof lower adapter. The upper adapter is 


wo ma then screwed on the Specimen until th 
= . The speed of this press is con- 
trolled by hand so it cannot be de-— 


termined acourately | to the test. 
permanently attached to the top 


could not be used for the tension et _ edges at the ends ney were originally | 
until a special fixture was designed and set at a distance o of 0.025 in. before each 
constructed to hold the specimen. — test. It was found more convenient 
ce i@ ates in which the specimen grips are aratl _ obviate 
The upper is stationary; “changing the gage position after ev ery 
Attached to the lower plate are two the ‘smaller pin then are two 
i. _ hardened steel guide pins or posts w which,  notehes, the bases of which are 0. 2000, 
when hit by the p press ram, move the 
lower plate dow nward, causing 
specimen to be pulled in tension. he tion” of measurements of the distance 
specimen is held in ball-shaped adapters betwee: een “gage points during the course 
hich prevent misalignment. deformation and of other ‘quantities 


The lower ers is held loosely that might be measured. 
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of the fixture. Rai 


Total of the specimen is 
“measured by the use of two gage pins © 


These pins, one 0.40 in. _ and the other 


0.20 in. in diameter, are tapered to fine 


in. apart. This know: n distance 


er per sec., OF for 3 sec. at 2000 frames pe 


tured when the of the press length and in. in diameter, are slipped 


e 
top p of the adapter i is flush with the it 


bottom plates and axially aligned. way shadow pictures were obtaine 


tween notches is used for the calibra- 


ab 
For the preliminary tests in the te. 
sion testing machine, a 16-mm. hig. 
speed Fastax motion picture pe. 
reversal film were used, 
camera can be run for 2 sec. at, 
maximum film speed of 3000 ‘fam 


sec. This would not allow the com. | 
“plete process of deformation to be ob 
served. For example, the 70-30 | 
= break approximately 11 see. afte 
to record the final. stages of 
fracture of the specimen. 
35-mm. Fastax camera and neg, 
tive film substituted when pi. 
tures were taken of the specimens jy 
_ tension in the crank press and d hydrauli a 
press. The change in camera and film 
led to larger frames and sharper defini. 
__ tion of the specimen and gage . aa* 
This camera records approximately a 
Be. z sec. of operation. This is sufficient 
to cover the complete deformation an 
fracture, in the crank press and thy 
latter stages of deformation and fractur 
the hydraulic press. the point 
fracture the camera was operated at 4 
“film 4000 frames per sec, 


AND Procepurs 


plical At rrangement: 


a he lighting system found most satis Me 
factory consisted of a 750-w. keg light ey 
placed behind the machine and a frosted- phe 
glass screen placed between the machine 


and light. T his arrangement 
sharp contour pictures of the specimen 
viewed against the illuminated frosted- | 


It was thought desirable to observe 
‘the progress of deformation at Tight 


angles ‘to that side seen by the camera 
mirror was attached to 
the platform of the Tinius Olsen ms a 
ine at an angle of 45 deg. to the); 
camera axis. On the other side of th} — 

. specimen, at an angle of 90 deg. to th} — 
camera axis, a 150-w. spot light wa o> 
attached to the machine. Between ths} 
light the sp specimen w was anothe 


frosted-glass screen (Fig. this 


es 
-/- simultaneously of two views of the 
_ specimen at right angles. 
use of a mirror was found ‘not to 
= be “necessary to obtain ‘measu 
4 


ments described in this report; henee, 
no mirror was incorporated into | the} 
special fixture used with the crank pres § 


M Measurements: 
Measurements were made of 35 
mm. pictures: of specimens broken i} 
the crank press and in the hydraulic 
re press. These measurements were made} 
by projecting the film ‘through : a S.VE 
rt (Society for Visual Education) still pr 
jector onto a large sheet of white papel. 


»6 


al 


—— 

> 

— 

— 
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@ d- Least Diameter of Specimen D Owing 
aes Course of Deformation. 
Diameter Neor Endpoint Duri 


a Radius of Curvoture ot Neck 


§=Distonce Between Goge Points 


‘Fig. 4. es of Measured Quanti ties versus Frame for 70-30 Brass at Speed of 110 © 


The contours of ‘the specimen and gage 
pins were traced on the paper. — From 
drawings, measurements “were 
of the diameter of the specimen 
the necked region | and near the end 
points, radius of curvature at the neck, 
= of the necked region, and dis- 
between gage points. during 
course of deformation. A typical frame 
is shown in Fig. 3 with the ‘measured 
quantities indicated. detail 
been lost in 
of Computation: 
a Jach of the measured quantities is 
_ plotted versus frame number, as shown | 
i Fig. 4 for one of the specimens tested. _ 
_ This has been done to eliminate scatter 
-ineach of the variables before computing — 


the quantities used as described under 


“Results” below. Talues are 
from the smocth curves for desired 

For the s specimen represented by Fig. 
4, the relation between frame number 
and strain is given as follows: 


Once nei necking has set ‘get in, 
“acting on | the harrowest cross-section 


are” no longer uniaxial, except at the 
surface. The experimental value 


= 


the st 


rma 


‘ompared with Br 
“respects: 
report covers several materials. 
2. Bridgman’s curve is an average 
of many experiments condueted with — 4 
different specimens. For most of 
measurements, the specimen was re- 
moved after necking set in and asingle 
set of measurements made on it . Thus Py 
each point plotted represented a dif- 
ferent specimen. The data obtained 
with the “technique described in this 
report yield a curve showing the de- 
_ pendence of a/R on strain during the 
deformation of as single specimen. 
this connection, Bridgman does state* 
that “ina number of cases the specimen 
was repiaced and stretched further, 


Bridgman’s s tests were conducted 
in tension machines operated at a rate 
—- much less than 1 in, per min. : The 


of this report were obtained st 


tained by dividing the area of this « cross-— 


section into the load is therefore only 

an average value of tensile stress. . The 

true uniaxial tensile stress at the sur sur irface 


+3 


7, make it~ possible for 


7 perimenter to correct his av erage 


_sile stress, once necking has set in, w ith- 
out measuring t the radius of curvature, 
‘Bridgman has plotted a curve of a/R © 
_ versus In Ao/A, where the latter quantity 
is the natural strain, and Ao original | 


eross-sectional area, and A= “instan- 
_ taneous area of narrowest cross- ay 


information obtained from the 


tests described in this report can 


use use thus far r of tech- 


nique described herein been to 


check and extend the work of P. Wz. 


Bridgman in determining the "stress 
distribution across the neck of a tension 
specimen. He has shown? that, to a | 
“reasonable approximation, this distri- 
bution is a function of the sharpness of 


the neck as measured by the ratio a/R 7 s 


Where a = Tadius of narrowest cross- 


apy a P, W. Bridgman, ‘‘The —— Distribution at 

_ the Neck of a Tensile Specimen,"’ Transactions, 

Am. Soc. Metals, Vol. 32, pp. 553-572 (1944). ‘ia 


Decembe 1950 


Curve Based On 


The a/R versus strain 
tained to date are given in Fig. 5, along 
ith av erage obtained by 

Several features 


t rat of 
for the slower of the 
curves obtained with steel. Even 
this lies below Bridgman’s curve for — 
The slopes of the pair o ral curv 
obtained for steel ‘are approximately — 
equal for increased values of In Ao/A, 4 
as are the slopes of the pair of curves 
obtained for aluminum. ‘The curve 
¥ representing the faster speed lies below — 
in both cases. 


4 Private communication from P. W. Bridg- 
man, May 27, 


‘Material 

Steel 1020 
Aluminum 75 aed 
Bross 70-30 


Bridgmon' s Correction 


960, a 


960,110. 


Vorious: ‘Steels 


‘LOGe (Ag/A) 
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Fig. 5. —Curves of a/R ver. versus sus Strain. 


ve 4 8 16 ‘tien 
d neg. at 
defini. 
imately — 
ufficient — 
nd the 
fracture 
ed ats 
the 
al 
st satis 
frosted. 
machine 
t gave 
pecimen 
frosted. 
observe 
cam 
— 
nto th i of” 
oken 
ep 
= 


several and can con-— 


approximately the same 
experimental error. 


: 


axial distance the point of 

minimum diameter. This i is illustrated 

in Fig. 6. Thus, the zone of appre- 

-ciable plastic flow is more extensive. 

This implies that strain-hardening 

1.2. the edge of the neck was I not sufficient 

curves of a/R versus strain ¢ giv en inhibit further deformation _in that 

in Fig. 5 are computed from the data on region . Conversely, the specimen hav- 

d and R plotted in Fig. 4. . The smooth ing the larger value of a/ R, and hence — 

curve for d represents the points shown the : smaller value of R, has a narrower 

, to within 2 per cent. In the case of zone of appreciable plastic flow, im- 

however, the example given in Fig. 4 plying that strain-hardening was suffi-- 
indicates that: the points from frame 


cient to localize deformation closer to 
‘a mk to 195, that is 


The curves, including that 
Bridgman, have slopes approximately 
— equal, with 1 values ranging from 0.8 to 


strains of 1.20 to __ the point of minimum diameter. _ 
7, are represented by the smooth. 
curve to less than 1 per r cent e error; a 


Bridgman’s curve represents: 
“static” or isothermal case, in that 
from frames 195 to 160, that is, strains temperature equilibrium was main- 
of 1.07 to 0.51 to about 2 per cent, tained throughout the specimen at all 
neglecting one bad point at frame 180; times by virtue of the slow strain rate 
below frame 160 to the point of necking, and by keeping the specimen immersed — 
that is, for strains from 0.51 to 0.15, liquid. Under these conditions, 
reliable results are possible. Nev er- strain-hardening is expected to be ¢ com-— 
theless, the strain at which R becomes ~ plete and uniform, so that the subse- 
_infnite is knéwn, as this is the point — — quent plastic flow ‘after stability sets 
where | necking begins, and hence the in tends to be localized in a relatively 
point at which the curve of. a/R inter- - small region about the point 0 of f minimum 
‘cepts the axis is known. ‘Thus, a diameter. 
smooth curve joining this known inter- the higher testing utilized 
cept to the region Ww reliable in this investigation, the conditions 
ture does not remain constant. While 
within approximately 5 per cent. ‘no attempt was made to study 
In general, then, for values of a/R temperature variations, qualitative evi- 
a - greater than 0.2, the curves of Fig. 5 dence indicating the rise in temperatur e 
ae accurate to within 3 per cent. was obtained by noting that t the speci- 
a/R i increases toward the point of frac- men pieces were when remov 
a a the total error is reduced to about from the crank press after frac ‘ture. 
2 per cent, , and near the region of neck- _— Since’ heat conduction | through the 
ing, a/R decreasing, the total er ror i in- metal 
— to approximately 5 5 per ce cent. ‘momentary temperatures may have in 
considerable. material under these 
Discussion conditions would not harden to the same 
The prime purpose for obtaining the extent as in the static test. Thus, 
“A curves was to note w when instability sets in, plastic flow still 
tion of stress-strain data for the true continues to take place throughout a 
if tensile stress would be adequate, i if one larger region than in the isothermal case. 
he used Bridgman’ s curve re, regardless of the OF rom this qualitative discussion, it 
material or speed of test under consider. would be expected that at higher testing 
ation. ‘Referring to ‘Bridgman’ paper? speeds deformation would not ‘become 
for the dependence of the correction localized, ‘that is, necking wo ould not 
factor on a/R, the curves of Fig. 5 begin until a greater uniform strain had 
> that the final _ calculated stress attained than in the very slow test. 
too the material does not “strain- 
low he 'sben 6 per cent in the case of _ harden sufficiently to limit plastic flow 
brass, and from 3 3 to 5 per cent in the after instability to a small region about 
ease of steel and aluminum at the neck, it could support a greater 
These “uniform ‘strain before the effect of de- 
ereasing area balanced the effect of 
strain hardening. This has been noted 
at increasing strains for most of the tests conducted in this" 
zero as a/R approaches zero. program. Further, engineering stress- 
From a different viewpoint, it is of strain curves reported in the literature _ 


; "interest to correlate the shape of the — for different speeds show the maximum “a 


necked region with the material and 
speed of test. Consider the —. 
of two specimens ns having different values 


of the « curve to be displaced to greater 


_ Referring to the curves of Fig. 5, 


MB UL LET 


= 


Strains as the speed increases. 


has a that extends over a 


‘Fig. Contours Two 
Values of of a/R for for ‘Equal: Strains. a 
to give results that “diffe 
7 appreciably from the Static case, whik 
brass shows a very decided effect 
When speeds on the order of 1000 in. pe 
min. are used, the steel and aluminum 
approac the curves for brass, whi 
the results for brass are essentially the 
_ same as at the speed of 100 i in. per min, 
One m may conclude that strain- harden. 
ing” of the ‘more brittle steel and al 
minum varies so slowly with test condi. 
tions that it is necessary to go. to the 
higher speeds before achieving an eX 
tension f the region of plastic flow, 
For the more ductile brass, the strain 
_ hardening process can be influenced at 
the lower speed so appreciably that 
little, if any, further change i is produced 
by the higher testing speed — 
appears that study the 
geometry of deformation can provide 
information on the flow properties of 
mi aterials not always obtainable froms 
simple stress-strain curve. This 3 
particularly true at speeds equivalent to 
those used in « rawing operations, as the | 
shape of the neck is more sensitive to 
speed than stress- curve | io 


con be utilized for ip 
Vestigating t the mechanism fracture, 
‘The data in this | report are insufficient 
to warrant an attempt to correlate 
_ geometry of deformation with fracture. 
However, the embrittling effect of 


“notch can brought about by the 


in the geometry of the neck should alter 
this effect. Finally, the extent t 
which plastic flow is localized, 
~ measured by the ratio a/R, should in 
fluence the strain at which fracture 


oceurs. 
CONCL USIONS 
report has s dealt with ‘the 
velopment of a method for studying 


plastic deformation and an application 


ri presence of a neck, and hence a chang 


of a/R at the sa same > value of strain. a‘ tog it is seen that speeds on the order of 100 _ 


of in. per min. do not cause steel and a 


‘Deer 1 950 


te 


— 
4," 
i 
a 

4 
4 
a 
| 
a 


The shape of neck ‘and the varies with strain rate; 


in a tension specimen pulled at ‘minum show little at 100 i ‘in, per 
7 4 s used in drawing processes nave min., more at 1000 in. per min., , while 


“whieh ‘there no plastic 


Mr. Herserr I. USFELD (@ hor). 


obtained throughout the test with showed considerable chs ange at ‘Oe principal concern in 
high-speed motion pictures. the first speed, and li littie the ith mi iterials used in deep drawing 
Comparison of results for steel, faster speed. operations that would show consider-— 
gluminum, and brass with Thestrain; at which necking occurs able deformation. T he strain rates in- 
tained by Bridgman in “static” tension tends to with i | increasing: speed vestigated were those encountered in 
punch presses. Many other investiga- 


‘tests, shows that the true uniaxial test. 
 gile stress during tests at the speeds used 

(100 in. and 1000 in. per min.) is on = 
of 5 per cent higher than would 
be: calculated from Bridgman’s results. 
ag . The change in formation of the 
as a function of the speed of test 


tors have studied considerably faster 

rates of strain recent years under 

impact. conditions. Particularly active 

in this field have been Clark, -Duwez, 

and von Karman at California Institute 

of of Technology. 


1 Assistant Director, of Engineering and 
Metallurgy, Ontario Research Foundation, To-— 


provides an indication of the manner in AVANAGH. as any 


which strain- hardening of the thought been give been give en 1 to the speed at ronto, Ontario, 
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tie «Mechanically Determining ¢ he Time | of Set 
in by | Mieans of the Spissograph 
lantz’ and Le. Halsted’ 
er min, ings. he apparatus us usec 
arden * In: an to ‘ve an operator of the responsibility of intern rmitte 
nd alu. checking time of set on cement samples, an automatic machine has been 
t condi. vised. The test results shown include both the conventional hand method =e 
to the versus the mechanical method, both on neat cement and mortar. The con-— me The instrument used in this study was 
an ex clusion is that it is possible to do a satisfs actory job of -deter- fabricated i in the laboratory shops. Iti is 
ie flow time of set, arly on mortar s a moditication of the instrument, 


known as the C Cadograph, designed and 


"3 4 
terminations: of | set, om ‘Ltd. , Berrima, NS.W. , Australia, Gen- 
eral views of the. instrument are shown 


ortland cement, it is important to de- initial se i 
| ‘ s im] Oo « = nitial set, and the other final set. The in Fig. 1. The setting times of four 


strain 

need at made by W. J. Hodge, WwW orks Manager 

phy sical testing of t. 


termine if the cement w ill “set” or harden initial set should be not less than 45 y 

properly. At the present time there are min. with the Vicat method, or not 

at two methods of testing time of set, the than 60 min. using the Gillmore test.? being, 

-Gillmore method and the Vicat method,” The purpose of this requirement is to cylindrical mokis, end the 

both of which require frequent checking eliminate any cement that | has such a lowered ‘mechanically by cam. he 
by an operator. To relieve the operator rapid set as to cause trouble in the initial needles correspond 


alent to 
3, as the : of this responsibility, a mechanical — mixing and placement of concrete. => to the Vicat needle. The depth of pene-— 


‘itive to | method of determining s set hi has is been de- Final set should be not longer than 10 ona 
re] itsel. hr. (This requirement is the same for small motor turns the sh: ft 
ity that term “‘spissogr: aph” has been both methods. ) The purpose of this 
for in to an automatic: machine de- quirement is to obtain cements that oh metra- 
racture. signed to determine the setting time of will set within a reasonable time so that to new po siti on e, (2) 
ufficient portland cement. _The word “spisso- the forms may be stripped without ‘ ile at 
orrelate graph” is deriv ed from “ spiss”” meaning aldelay. ower the needle on each sample at 
ractur. | thi _ min. intervals, and (3) move the 

acture | thic close, dense, and “graph” Recently, the ASTM orking’ Com- fin drum a definite distance so each 
ct of whieh means that which is written. In “mittee on | Time of Set proposed that a a del 
by the | effect then, the spissograph is an in- 1:1 mortar rather than a paste should The 
change} strument. used to show graphically the be used for determining time of set. bs h com coved Mir. 
ald alte or setting of portland- cement details of the proposed test the 
rent to published in the Society’ 8 Proceedings 
zed, 8. ples in a watertight compartment and 

in Ser for 19568." Other the incorporation of automatically 
oulc from the present tests are that only one 

trolled air jets that keep the 
At the present time, both ASTM and se tting time is determined (rather than — 


near 100 per cent, (2) the incorporat i 
of automatic needle wipers which 


the needle clean, (3) the incorporation | 
of another motor and a clutch arr ange- 


Federal “specifications r require two de- an “initial and final set), and that the 
NOTE.—DISCUSSION OF THIS PAPER ‘set is considered to have occurred at the 


INVITED, either for publication or for the at- time when the needle penetrates ex-_ 

tention of the author. Address all communica- 

tions to ASTM Headquarters, 1916 Race St., actly 10 mm, This value i is determined _ 
the actual read- 


ingineers, Bureau of Reclamation, er, 
Method of Tet for Setting 


ment to allow the needles to. 


aw. J. Hodge, ‘Determining the Setting 


of the Standard Methods of Test for Time of Set- 
ting of Hydraulic Cement by the Vicat or Gill- 


.cimens. Portland Cement, Southern Portland Cement, 
: * = Needles (C 191-49), 1949 Book of ASTM | f Hydraulic Cement in Mortar," Proceedings, Ltd., Apprentices Design Ne w Automatic In- 
hat: Part p. 149. Am. Soc. Testing Mats., Vol. 48, p. 250 (1948). strument,” B. H. P. Review, September, 1941. 
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_ 

—- 

of t 
provi 
rties sical 
from 
This 

2 
ak 
the de 

— 


which d defines final set as the t time 
“no appreciable indentation.” Forth 
| set was taken as the timen, 


tot This is illustrated i in Fi ig. 20 
-areproduction of a chart from the spisg, 


= 


Twenty-five cements were used, tg 
type I, seven type II, three type I 
four type IV, acd one type V. Then 
sults are shown in Table I and 
in Figs. 3 and 4. As would be expected, 
the for aph Quite 


ig. 1.—Front of Mosited Spissograph. pa 
each sample at 1-min. ‘intervals. 
last provision was made so that the in- 
‘strument. could be e used for special 
studies, such as premature stiffe ning _ 


test series were’ Tun. Neat set is at 5 mm. from the Final, set is at no 
Ww 


Ba ere: (1) tests on neat cement pastes, _ 
comparing the spissograph results w ith 
a, icat and Gillmore results, and (2) tests é 
on cement mortars, comparing the 
_ spissograph with the new v ti ime e of set test 
proposed to ASTM. 


ite 


ests on Ne Cement Pastes. 

Although the spissograph isessentially 

a mechanical Vicat appara atus, it is not af Cement mortar. i is at 10: mm. 


he 
crite ria used for the has | 


Laboratery: | __Vieat Gillmore Spissograph cause it is to detect an appre 


ill not be recorded by the spissograph 
Final set by the Vicat, and both initia 
4:50 final set by the Gillmore, are sub- 
y to considerable possibility of open | 
4: 
5: 
5: 
4: 


readily adapted to the spissograph by | 
using a needle corresponding to th 
prescribed size and weight. The 
‘5: sults of the mortar test? are shown i 


apprecis able indentation.” These & 
rors are enhanced by ‘differences 
lighting and surface conditi 


De 
wn 


2:40 | 3:30 | 2:10. 5: Table Il, w hich includes, for compat 

the initial sets on the pastes as de} 

4406....) 30 | 6:40 graph 1¢ mortar tests are plotted 
tion obtained between the two mortal) 
methods. A typical chart from a mor 

tar tant on the is shown 
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TABLE _COMPARISON _ BETWEEN 
> a a 


Mortar Test Test 


Initial on Paste 


5 


Spisso- Spissc- 
graph 


graph 


View 


No. 4476 
No. 4477 
No. 4478 
Yo. 4479 
No. 4480 
jo. 4481 
No. 4482 
vo. 4484 8: 3:00 is 
3 


4485 | 


Ty pe . 


3:05 
3:40 


92 | 1: 40 | 1:15 
' 2:50 | 2:50 2:15 
:10 2:05 


No. 4495 8:10 
No. 4496 | 4:25 | 4:30 
4497 | 4:05 | 4:00 
No. 4498 20 4:00 


No. 4499 a. 20 | 3:20 x 4:35 | 


‘ preety that the point of no pene- 
tration is reached rather quickly. after 
As a result of this study, it is con-— 
eluded that the spissograph is a prac-— 


tical instrument ‘ally deter- 


The new mortar setting test, 
ji proposed to ASTM is readily adapted to 
the spissograph. The results obtained 
the “spissograph _were in good 


‘agreement with the method proposed to 


: the human factor in the time-of-set test, — 
3 as well as the time required for an 
operator to make frequent penetration 
checks. It provides results on slow- 
setting cements requiring more time 
than the usual working day and | prov ovides 
a@permanent record forthe files. 
Detailed drawings of the spissograph 
an available upon request. Inquiries" 
= sent to the U. of 


th in| of Set as 
— 


| 


mproved 


y Ha 


P UR previous paper on 
_ this subject? « described the use of a radio- 
active tracer. compound containing car- 
bon 14 as a means for measuring the 
cleanliness of a metal surface. Previous” 
for dete rmining cleanliness 
have been qualitative rather than quan-— 
 titativ e and a represented by the 


water break method, the us use of a fluores: 


with ferrous metals shows lack of clean-_ 
_ liness when, the plate is either nonadher-_ 
ent or is dull. In most metal cleaning 
operations, complete cleanliness is de- 
adherent electrodeposit or for operations 
a where very minute capillaries are to be ag 
cleaned itive method for 
measurement of soil retention or remov ral 
has 1 not been available b but at the same 
= did not a appear essential because in a 
_ Many instances a metal surface either ab 
is clean or, if any soil is retained, is 
dirty: Points midway between these 
extremes appeared of minor significance. 
ioe The presence 0 of chemisorbed material 
on metal surfaces has long been sus- 
pected as the causative agent in poor 
electroplating, but the usual methods 
for investigation of lack of cleanliness 
- did not provide suffic ‘ient se nsitivity to 
“detect these materials. Our previous 
paper showed that the sensitiv ity of the 
Tadioisotopic method was 2 X 10-7 g. 
‘per sq. cm. and that extent or lack of "i 
between this limit and 
initial soil could be ‘measured — titer 
tively 


The radioisotopic tracer 


~ 


compound 


used, N,N \-di-n- buty] stear-— 
amide, prov ved to be extremely difficult 


3 because of chemisorption. 
nother. difficulty with this particular 

eee compound was that it was not 

- entirely soluble in the oily s soil used. 


This paper discusses the use of ar i. 
tracer compound which is not 
chemisorbed compares the results 


with those obtained using N-di- 
NOTE.— DISCUSSION THIS PAPER IS 
INVITED, either for ation or for the 
tention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
‘Chemical Co., Dayton, Ohio. 

C. Harris, R. E. Kamp, W. H. Yanko, “Ap- — 
“gee of the Radioactive Tracer Technique to 
fetal Cleaning,”” ASTM Bo tvertn, No. 
May, 1949, pp. 49-52, 


(TP308) 


butyl 


able vapor pressure, | requiring that the 


compound. To obviate this possible 


evaluation operation was minimized 


plete removal. 
The scheme of operation was to 


immediately 


gall 


5 for the preparation of radioactive wall 


1,0} 1),Liz A| + 


2. and W. G. 


H 


i 


i ~arrier 


aris,’ 


ie. The 
chosen for this” work was n- -undecane 


arily present in lubricating oil, but it is 
extremely difficult to obtain such a com- 
pound in the pure state which would Sie. : 
sufficiently easy to process. 


_ Although n-undecane has an ‘appreci- 


work be performed i ina hood because of | 
health considera’ ations, , the v apor pres- 
sure was not sufficiently high under 


| 


sired to prevent such defects as a non- proper test procedure so that residual compound: 


nonvolatile soil might remain unc detected — 


as a result. of vaporization of the tracer 


difficulty, the time consumed in the ac- 
and standardized. The “process 
chemisorption in the case of the stear-_ 
amide product was extremely rapid since 
‘it occurred in the time normally used 
in applying the soil. In the cases where — 


“were 
of a 
4 

= and 


used, the n- -undecane was removed ir 


single wash, whereas the amide soil, > 
under: the same conditions, required 


and sometimes more washes for com- 


the pans with the soiling mediym ¢ con- BK 


taining radioactive n-undecane or N,N- | 
di- n-butyl stearamide, carefully spread- 
ing it over the pan surface, determine _ 
the initial count, submit the pan | to the 
standardized cleaning operation, dry it 
under standardized conditions, and» 
determine the residual 


‘reparation of I Radioactive U 


and 


toa 
pan 


count. 


is 
The following s synthesis was 
9 


eane one atom of C 1 


“Reduc- 
tion of Organic Compounds by Lithium Alum-_ 
dride. II. Acids,”’ Journal, 
Am. Chemical Soc., Vol. 69, pp. "2548-2549 
4 Guyer, Bieler, and Hardmeier, “Darstellung — 
Hohermolekularer Alkylhalogenide,” Helv. Chim. 
 Acta., Vol. 20, pp. 1462-1467 (1937). 
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4 


The 


Brown, 


ond 


er fo “ve etal C ‘Ces 


Cth »CMOH +HI = 


sis was performed with 37.7 mg, ¢ 

BaCO; (4.35 per cent C 1. t) and a 444 
‘per cent radiochemical yield was ob 
_ tained | (0.5 5 millicurie of 14), 


‘Preparation of 


S.A. E. No. 60 
. Fluorescent Green HW (175 per cent)® 


Cleaning Compositions Tested: 


Experimental Procedure: 


sd Standard Oil Co. of Ohio. © 
Wilmot & Inc., isrooklyn, N N 


ning St 


since this could be synthesized fairly a 
readily by usual laboratory techniques CoH 
to include an atom of carbon 
Ide ally, it would have been. ‘desirable ‘The hydriodie | id us ed in reaction} 
to use a hydrocarbon in the range ordin- bs | contained 60 per cent HI. The synthe 


Soil: 


= 


soil was of the same) 


vosition as Page 


cent 


Weight 


The cleaning compositions tested 


comprised of 5 per’ cent by weight 

dodecyl benzene sodium sulfonate 

95 per cent of commercial sodiun 


metasilicate pentahy drate, tetrasodium 

14 pyrophosphate anhy drous (TSPP), « 

sodium orthosilicate. Distilled wate 

used the e preparation of all sole 

tions. 


ve replicate pans for each test wer 


th. soiled as described in our previous pape 


were cleaned for each compo 
solution concentration used. Ap 


proximately 25 mg. of soil were applied 


pan, the initial count made and th 
cleaned immediately following the 


aye 
gount. The cleaning cycle was 


same as that used and reported before: 


_Five-minute wash in 40 mi. 


wil cleaning solution at a rolling bil 


Six dips into’ each | of two, boiling 


Rinsed again undee slowly Tut 
ning tap water about 39. see. 


Dried under a heat lamp. a 


di ita in Tables I and II are show 


as counts per minute before and afte 
7 cleaning. the 
count on the conté aminated pans, se 


making the initia 


bs ickground count was made abot} 


N 
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_COMPARISON OF AMIDE A? 06 st cases. With the a 
ion: 5 Per cont Dodecyi Benzene Sodium Sulfonate; 95 Per erratic in ‘mo = 
(25.8 | 32.4 £ 1.7) 290 ne soil was considerably less, but 
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proved July 22, 1950, defines and de- 
0 the authorized functions and ac- 

| 4 tivities of the National Bureau 


Standards. ‘It makes clear and explicit 


| the legal basis for the activities of the 
National Bureau of Standards. The 
is primarily an amendment | Sec- 
tion 2 of the Act of March 3, 1901, 
which established the Bureau. 
__ The primary purposes for which the 
. Bureau was established were to provi ide 
basis for accurate measurements 
this country and a source of information 
regarding basic properties of m terials" 
determined by such meast 
However, there arose almost immedi- 
“ately 0 occasions for the practic: al applic 
en of these primary services to meet 
~ needs of the Government and of indus- 


try which were not foreseen, or at least — 
explicitly mentioned, ‘in ‘the original 


1901 Enabling Act. Consequently 
within a few years a ‘Congren made 
specific appropri: tions for activ ities 
interpretation « of the clause, “the solt 
tion of problems which arise in connec- 
tion with st standards.” 
_ Among g such activities, testing of ma- 
terials and supplies purchased by the , 


specifications for | such materials early 


During a period of 25 years beginning 
in 1910 the Congress provided specific 


funds for many addi tional lines of work © 


in the Bureau without making the basic — 
statutory authorization more explicit. 
- These special items were repeated from 
— year to year in appropriation acts up 

to 1935. Since then annual appropria- 
Py acts have specified that the funds 
provided: were intended to cover the 

functions set forth in detail in the 1935. 
act. The new law gives explicit legis- 


ence to an appropriation act based upon 
interpretations of the Act of 1901. 

accord: ance with general policy the 

‘| new act assigns functions to the Secre- 
of Commerce. The act ribes 
six functions in terms, fol- 


The custody, nance, and de- 
and the provision of means 
5 and methods for making measurements 
E consistent with those standards, including 
. the comparison of standards used in scien- 
tific investigations, engineering, manufac- 


_ turing, commerce, and educational insti- 
tutions with the standards adopted or 
recognized by the Government. 
2. The determination of physical con 
stants and properties of ‘materials 


f tures, and the testing of materials, sup-_ 


ents. 


which could only be covered by a broa wi 


Government and the preparation of | 
became important parts of the Bureau’s i 


duties although | Act of 1901 con- 
tains ‘no no reference to such service. 


_ lative authority i in place of such refer- 


velopment of the national standards of 


such data are of great importance to scien- 
tific or manufacturing interests and are 
not to be obtained of sufficient accuracy 

3. “The development of methods 


sting materials, mechanisms, and struc- 


plies, and “equipment, including items 
purchased for use of Government — 
ments and independent establishments. a 


mental agencies and with private organi- 
- gations in the establishment: of standard 


practices, incorporated in codes and 


stifie and tec 


6. Invention. and development de- 
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= apparatus. 
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invtroments and methods of measure-— 
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Cooperation with the states 
om uniformity in weights and meas- 
laws and methods of inspection, 
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“che scking ¢ chemical an: alyses, temperature, 
color, viscosity, heat of combustion, and 
~ other basic properties of materials; also 
_ the preparation and sale or other distribu- 


6. The preparation and distribution ae 


of information on ‘such transmission of ; 
radio waves as a basis for chuice of fre-— 
quencies to be used in radio operations. 

14, The study of new technical proc 
esses snd methods of fabrication of materi- 
alsin which the Government has a special 
— interest; ; also the study of methods of 

"measurement and technical processes used 

in the manufacture of optical glass and cA 

pottery, brick, tile, terra cotta, and other — 

clay product, 
The determination of properties 
of materials and structural ele- 
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of ‘materials pe conditions 
which they may be most efficiently _ 
used, and the standardization of of 

"appliances for fire prevention. 

16. Metallurgical researe including 

study of alloy steels and light metal al- 

joys; investigation of foundry practice, 
rolling, and forging; pre ventio 
rosion “of me tals and alloys; be 

havior pf bearing metals; and develop- 
ment of standards for metals and sands. _ 
17. The operation of a laboratory of | 
The prosecution of such research 
engineering, mathematics, and the 
physical sciences as may be necessary to 
obtain basic: data to the func 


resulting. from the pe of the 
functions specified herein or from other 
sources when such data are of importance 
to scientific or manufs acturing interests or 
to the general public, and are not avail: able | 
elsewhere, including demonstration of the 
results of the Bureau’s work | by exhibits or 
otherwise as may be deemed most effective. 
three sections which Tefer to 
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chemical an: alysis and synthesis: m 
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a ties of rare substances. 


and of measuring high and low tempera- 
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use of spectral observations in determining — x 
chemical composition of materials, and 
- the relation of molecular structure to the 
practical usefulness of materials. See 
~The broadcasting of radio signals" 
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The investigation of the conditions 
which affect the transmission of radio 
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13. The distribution 
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another Government agency shall become 
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is the only which can be used for 
ALL types of sp specimens, the softest to the hardest. from 
to 120 kilograms can be app plied, and the readings ¢ obtained 
strictly proportional in one continuous scale. 


Numereh are re accepted all over the: world. 
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ACCURACY. 


The accurately cut highly polished diamond indenter 
: aa square impression in the specimen which can be measured with 


ok: great accuracy. | With any ¢ given homogenous material the 
hardness number obtained is always ‘constant, regardless of | oad 


ed. Errors in reading are, avoided since the readings 


appear as actual figures, not a scale. 


CONVENIENCE 


3 -determined period. Microscope then swings into correct 
position ‘over the impression, a time- “saving convenience for 


Ya" the! operator since adjustment by hand i 


in the eye-piece provide maximum and minimum limits for 


testing of similar ‘pieces. 


plying a light load to 
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‘Women who use the Good Housekeeping Guaranty 
Seal as a guide in purchasing fabrics know that ss 
is the distinctive mark of dependable quality. Before & 7 

granting the Seal, the Good Housekeeping Textile 
_ Laboratory uses an Atlas Fade-Ometer to — 


fading of colors caused by sunlight on each fabric, 


Fade-Ometer, dyed fabrics — plastics — — 
and a host of other products — are carefully a 


uated for their resistance to the fading action of 
suniight. As the source of light, the _Fade-Om -Ometer 
utilizes the Enclosed Violet Carbon Arc, recognized 
an excellent ‘reproduction of natural sunlight. 
A si ee | _ Samples are rotated around this source, and light is 


coke organic highly concentrated so that the effects of 


petro eum pro Gucts, Relatively short exposure in the Fade- 


and other diffi: therefore, is equal to months of outdoor sunlight 
eultly ‘soluble organic | on the basis of test results the Textile Labora- 
tory can safely predict whether or not the fabric 
will be satisfactory i in n actual use. 
_——— of the Fade- Ometer i is simple at and full ly i 
automatic so that it may safely be left in continuous mu 
operation o overnight. The > degree of of fading on each 
sample is measured in termsof StandardFadingHours. 7 
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Kilns ‘that feature close wide temperature ¢ Exten- 

g—Ceramic Schools. 


ox. 30''x equipped. Over-all Dimensions—33''x 
s-fired, semi-muffle; full T ype—Revolving (2 RPM). Flo- 
Propane, or city gas. scope controlled. Fuel—“Oxygen and or city gas. Stack— 


nge—1200°F. to 3200°F. Over- all "Die cones. Range—Cone 40, as 
required not necessary but desirable, 


Setting Space—24” 
ature Range to 
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nety weig bing ‘system, entirely separate from 
system Servo drive provides outside source 
“of pov dr ides 
pow wer, Ovi es drag, provides excess energy to” 
recorder, load maintainer and 
other multi- -range dial . . . selection 
variable during t Man... widest span of ranges—200 to 3 
one ‘OF gre: curacy of 14% guaranteed down to 
10% of ramge . demonstrated s sensitivity shows 
1 pound in a essentially positive . 
negligible hysteresis, creep or temperature errors 
complete calibration and maintenance service . 


‘stallation by a a Baldwin field engine¢ 


THE BALDWIN LOCOMOTIVE WORKS 


Philadelphia 42, Pa.. U.S. A. 
Offices: Chicago, Cleveland, Houston, New 
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. St. Louis, Washington. 


Peacock Bros., Ltd., Montreal 4 
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For use with recorders. Templin Type pe (illustrated), 
wedge jaws with replace- 


For ‘testing 
High and low magnifica-_ 2 
able file-face inserts, or 


| chines of all makes, 2 
‘tion, of many types, also” 
universal open | front. Bulle- 


including the new 


“Available for round or 116" for specimens up to = to dia. Bends rounds 
ah width and depth for | squares to 
1-A. 


specimens, in regular of av- 
plastics and other mate- 


------ 
COMPRESSION iG 


IR CELLS 
Fits $-T-E standard 


With Bourdon g gage oF TE 

indicators, capacities of 2 Ibs. | sheet. Ac scommodates 

temps. between 


ay 


to 1200 Ibs. full scale. ‘Use 1 

testing machine or any we thick, 

Bulletin 262. "Bulletin 261- “A. 4 200° § 


> 


ND CONTROLS For $-T-E purr 
high- Holds load within speeds. Of especial interest for for 
tensile resting up dial divisions ovet rapid production 
= tended periods. Bulle- | testing. Bulletin <& 


1800° or 2 
‘Balletia 
LOAD CELLS 


POINT. PUNCH REDUCTION | OF ‘OF AREA GA | 
\ Gives reduction of area of INDICATORS. 
“Emery hydraulic cells with 


Centers round or flat “speci- 
mens—marks centers, with specimen quickly and ac 
curately. Metric dial if | Bourdon gage and 
“Indicators. Almost limit- 


adjustable force on both 
‘sides with push or bendie. | ' sired. Bulletin: 261- A. 


ries 
acessories that can testing machines whi rodut improvement. 

a etailed descrip 
ption n of each item 4 
are 


— 


even more valu bl 
uable tools of research, development, listed. by al 
ny or all will be sent on re 


locomotive Works, Philadelphio 
A. Offices: Chicago, Cleveland, 
cisco, St. Louis, Washington. In 
ada: Peacock Bros., ltd., Montreal . Quebec. 
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. at One Megacycle 


HIS instrument offers a very simple means for making t <apeuliaae | 


‘ments of capacitance from 0 to 1200 mirenicpetente, ata 


py ® is s completely self-contained, requiring only a 115-volt a-c or 
d-c power source. Its operation is extremely simple, the capacitance a 
of the unknown being read directly after a calibrated at has al 


eae 


‘The instrument consists aon 


ely coupled toar 
includes a re 
coupled to O a resonant Ci 
method 
of the calibrated 


whe 


| 
e e megacycle oscillator 
or tifer anda d- -C loos 


use thes capacitance 


. Re esonance i is sindicated 


is 1 
to 


terminals. 


by maximum the microammeter. 


¢ th 
ircuit at zero Capacitance and to” balance out the capacitance et 


leads to the unknown. - About 5 buf can be balanced out on the low 
e, and about 120 onthe high range. 
range, and abou ‘on the 1 range. 


the sa e same e value, : a sim le ji can be u rmit v era: 
alue, a nple jig sed. to permit very | oper 


tion. The accuracy of me asurement is is sufficient for ; a large number 
0 capacitance measurements. 
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SPECIFICATIONS 


DIRECT READING in two ranges of 0 
to and O to 1200 


Ranges 
are switched automatically as dial is: 


rai GOOD | ACCURACY: Low range: from 
to 50 wuf, + 0.3 put); be- 


- tween 50 and 80 upf, + 6% High 

APPROXIMATELY LOGARITHMIC SCALE 
on low capacitance range, makes 

COMPARES DIELECTRIC LOSSES $ in the 
_ unknown where they show as lower | 
resonance indicator readings; useful | 


“for intercomparison of relative losses 


A-C OR. D-c OPERATION: ‘instrument 


is self-contained and operates from 


either a-c or d-c lines at 115-volts 


panel trimmer condenser is provided ey to standardize er 


TYPE 1612-A 


F CAPACITANCE METER: 


c mbridge 39, 


for R-F Capac Measurements... 
all 
— 
We 
— 
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mm GENERAL RADIO COMPANY 
a | West St.; New York 920 S. Michigan Ave.,¢Chicago 5 1000 N. Seward St.; Los Angeles 38 
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HOT 
(MICRO. MELTING POINT 


ing Point 
Apparatus), A. H. T. Co. Specitantion. electrically heated 
and with thermometers calibrated on the stage with — 
which they are to be used. For determining 
micro melting points by means of a microscope with | 
samples as small as a single crystal, permitting con- 
ion of changes in the sample before, 
_ during and after melting. See Ludwig Kofler and Adel- 
id Kofler, ‘““Mikro-Methoden zur Kennzeichnung Or- 
ganischer Stoffe und Stoffgemisch” (Micro-methods for 
Identification of Organic Substances and 
German Ed., Wagner, Innsbruck, 1948. | 
ate. For pyres up to 350°C, with an accuracy of — 
39 +0.5°C C in the range to 200°C and of +1.0°C in higher 4 
Can be used on any compound microscope pro- 
_ viding magnification 50 to 100X and objective working 
~ distance of 6 mm, preferably with metal stage. | 
“The vertical rheostat, with rotary drum ‘dial 
graduated in 5 mm intervals, permits exact reproduction 


86-A. Micro Hot -Kofler, outfit as shown 
illustration, i.e. Hot Stage A, two calibrated 


cooling block H, Fischer sublimation blocks 
Ja and Jb, baffle D, Kofler-Dernbach vacuum sub- 
imation chamber E, three sublimation dishes K, fork = 
lifter L, twenty-four micro slides P, set of eight stable ‘i 
reagents T and vertical rheostat. In case, with 
ss detailed directions for use which includes more than om 
to one hundred references as to procedures and applica- 

"7 tions. For 115 volts, a.c. or d.c 


More detailed information sent man request. 
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SARGEN ENT 


Ccasily 
The Sargent viscosimeter bath has been in Peery use, in its” 
essential form for more than 10 years and because of the soundness 
of its design, the present stock differs only in minor refinements 
from the original models, 


Sh Precision of automatic temperature control in the Sargent bath 
is actually, at least as good as its rating of +0.02° F. and in order 
to attain this degree of efficiency we believe an oil bath must have 


following essential factors. sie 


tee 1. Lagless heaters formed of heavy gauge chromel helices directly 


ed to th 
a 2.A high rate of ¢ using directed turbine flow. 
3. Variable input to the permanent and intermittent heaters, 
ie. that the steady heat supply can be set to compensate the 
|. Se part of the steady rate of heat loss, Jeaving a minimum 
wattage to be applied by the heater, as cyclic 


40 Double walled ¢ container. { 


The proper balance of these factors thie the Sargent viscosi- 
_ s meter bath the only bath which we are certain is capable of the 

rated precision when using oil as aad bath medium and operating: 
in vicinity of 210° F. 

to 


ir d meter 10”, depth 
Outer jar diameter 22”, depth 12” 


: 1200 watts. 
an 
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EH. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
MICHIGAN DIVISION, 1959 EAST JEFFERSON STREET, DETROIT 7, aa 
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§-83255 VISCOSIMETER BATH—Oil, Constant Temperature High 
Precision 0.02° F., Sargent (Patent No. 2,037,995). As described, for | 
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AB SPEED PRESS 


offers new tool with the 


workman- 
1 


aration of “metallurgical specimens into 


“oa "The new AB SPEED PRESS produces per- 4 
= fect Bakelite mounts in 2% to 3% minutes a 


and may be with re molds. 
of preheated | Premolds 


has revolutionized the preparation of metal-— 


nk The Premolds are dust- free, increase the 


convenience in handling, are available 
at little extra: “cost. Compart- 
reduces” 
molds | to one-third of the. time. “The opera- 


“Thermostats, 


These features in the new AB SPEED PRESS 
are e destined 1 to set a new mark ji in th 


develo ment of metallur youl ecimen re 
aration it “provides al metallurgists with 


most vancec “press equipment for 
venience, and | economy never 


1330 | AB SPEED PRESS, ‘complete with a 1330- 25 ‘AB SPEED PRESS complete, same 
assembly, thermostat controlled heater fo No. 1330, except for “mountings. with an 
eter, timer clock, and pilot lights; premold No. SPEED PRESS complete, same 
eal with heating compartment and ejector as No. 1330, except for 1%" mountings. With secs 
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PAPER GRINDERS HAND GRINDERS 6 BELT SURFACERS @ MECHANICAL AND me 


Wacke Drive, ALE 1, Wie 


0 


—_— 
 - 
" 
8 
— 


— = 


AVAI 


Of particular interest to all conc erned with metal cleaning is the 
ney w suppleme nt to the 1949 volume on the same subject. which 
covered the years from 1893 to 1949. References are arranged 
year, and secondarily by author, or the journal whic ‘the 
article appeared if anonymous. Ready reference is assured by ine 
“de ‘xing under four titles: Subject, _ Author, Spec ‘ification and Patent, 
T he articles cited hav e been extensiy ely, abstracted 
origins val Te fer rence wher rever possible. 
To make this work definitive and comple te it will be supple: me nte = 
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Prices: $1: 00; to AST M $7 15. Original book with 


plement $3.00 ) ASTM Members $2: 25. 


This is sixth in a series of to. or 
“Bibliography and Abstracts on Electrical Contacts” which, com- 


bined with earlier supplements, covers the years from 1835 to’ i 


“he volume is larger than last year’ supplement. and contains a 
considerable number of new references indic -ating a reviv al of interest 
in | the subject particularly | in Europe, | but also throughout the world. 
_ This new supplement also contains work on the fundamental phyla | 


ofcontact application, 


This work has been prepared as in n the past by Subcommittee X¢ on 


Electrical Contacts of ASTM Committee B-4 on Electrical Heating, 


Resistance a and Related Alloys. 


: $.7 75; 15; to ASTM Members $.6 60. Original book six 
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results in sustained accuracy. . 


speeds are infinitely variable. Controls are 
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» Designed with the cooperative e efforts of 


steel chemists for steel chemists 


The Burrell C is a high frequency heater for carbor n-by-cor 
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q urrel 
Designed with the cooperative ts af leading steel chemists, Burrell 
* Corporation has s developed a highly efficie nt and economical unit to meet 


ie the increasing demands for rapid and accurate carbon determinations 


Attractiv ely designed, the Burrell Combustron is a compact bench model 


saving space and eliminating excessive heat in the laboratory. 4 


_ Ready for operation ins —WNo prehe uirec 
y for a tantly—.Vo preheat time ‘req 


The Combustron will accommodate all types 0 of steel samples, 


lle to fine meshes and low to carbon content, 


“including a alloy steel, cast iron, and stainless ste 
‘tstration of conventional horizontal Greater vings in operating cost through ‘conv entional 


coil and combustion tube assembly combustion tube—Vo heating elements to re eplace. 

_incorpotta ates the use| of transparent horizontal tube and a ard boats- 


Avi tilable for either 115 volts or 230 volts, 60 cycle, 1 sats. ou 
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_ Fast-mo -moving machines are hard to 
“study under actual working con- 
ditions, But with high speed mov- 


a ies you can ‘slow down fast action 
toa pace t the eye can follow. © 


With the Kodak High Cc am- Bi: 
a era you can take pictures of your — 
problem (up to 3200 asecondon 
lig regular 16mm movie film). Tie 
you can see the operation ‘clearly 
Denlarged on the projection 
down 200 times! 


vibration, or early failure. What 
you see can point the way to better 
design, better methods, better per- 
ee. High ‘speed photography i is not 
and its cost is small com- 


write for are information, 
Time” or for loan of the 16mm _ 
demonstration film made with the | 


Kodak High Speed Camera. 


EASTMAN, | KODAK ‘COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 
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p= 000 Ibs.; 0 to 1200 Ibs. A 0% 


lower 
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a, j re 100 to li minimum. 


Ww ‘ith @téotran Unit 
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of a switch. All zeros identical, 
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on one easy-to- dial 
ba 
Automatic, foal: -proof 1 ange indi- 
cating ing stem for showing the vangel 


in . Each range individu ally 
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Larger capaci ities. available 


| Ibs 
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